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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an electron 
emitting element having satisfactory electron emission 
characteristics by preventing a trouble that the electron 
emission characteristics are deteriorated in stability and 
repeatability by spreading a liquid drop larger than a 
fixed area, in a process for providing a liquid drop of a 
water solution including a conductiveHilm forming 
material on a part of a substrate, and provide 
manufacturing methods of an electron source and an 
image forming device using the element. 
SOLUTION: This manufacturing method of an electron 
emitting element has a process for forming a pair of 
element electrodes 2, 3 on a glass substrate 1, a 
process for providing a liquid drop of a water solution 
containing a conductive-film forming material between 
the element electrodes 2, 3, a process for forming a 
conductive film 4 by heating/baking the liquid drop 
provided, and a forming process for forming an electron 
emitting part 5 in the conductive film 4. Prior to the 

liquid-drop providing process, a hydrophobic treatment process is performed for forming a 
hydrophobic surface by selectively bonding a hydrophobic treatment agent to silanol groups on 
a surface of the glass substrate 1 and controlling the contact angle thereof with the liquid drop 
at an angle of 20 to 50° . 
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Japan Patent Office is not responsible for 
any 

damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** shows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] A process which forms an 
element electrode of a couple on a base A 
process which gives a drop of a solution 
which includes a charge of conductive 
film formation lumber in element 
inter-electrode A process which carries 
out heating baking of the given drop, and 
forms a conductive film A foaming process 
which forms the electron emission section 
in a conductive film It is the manufacture 
method of an electron emission element 
equipped with the above, and a 
hydrophobing processing agent combines 
with a silanol group on a front face of a 
base selectively, forms a hydrophobic 
front face, and is characterized by 
controlling a contact angle with a drop at 
20-50 degrees. 

[Claim 2] A manufacture method of an 
electron emission element according to 
claim 1 characterized by using a silane 



coupling agent which has one hydrolysis 
radical as a hydrophobing processing 
agent. 

[Claim 3] It is the manufacture method of 
an electron emission element according to 
claim 1 characterized by perfect **** 
forming an imperfect silane monolayer on 
a base front face as a hydrophobing 
processing agent using a silane coupling 
agent which has one hydrolysis radical. 
[Claim 4] A manufacture method of an 
electron emission element according to 
claim 1 to 3 that a drop grant process is 
characterized by being carried out by the 
drop grant equipment of an ink jet 
method. 

[Claim 5] A manufacture method of an 
electron emission element according to 
claim 4 that an ink jet method is 
characterized by being Bubble Jet or a 
piezo-electric element method [Claim 6] 
An electron emission element 
characterized by being manufactured by 
method according to claim 1 to 5. 
[Claim 7] An electron emission element 
according to claim 6 to which an electron 
emission element is characterized by 
being a surface conduction mold electron 
emission element. 

[Claim 8] An electron source which is an 
electron source which emits an electron 
according to an input signal, and is 
characterized by having arranged two or 
more electron emission elements 
according to claim 6 or 7 on a base. 
[Claim 9] An electron source according to 
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claim 8 to which said two or more 
electron emission elements are 
characterized by wiring in the shape of a 
matrix. 

[Claim 10] An electron source according 
to claim 8 to which said two or more 
electron emission elements are 
characterized by wiring in the shape of a 
ladder. 

[Claim 11] A manufacture method of an 
electron source characterized by being 
the method of manufacturing an electron 
source according to claim 8 to 10, and 
manufacturing two or more electron 
emission elements by method according 
to claim 1 to 5. 

[Claim 12] Image formation equipment 
characterized by having an image 
formation member which is equipment 
which forms an image based on an input 
signal, and forms an image at least by the 
exposure of an electron ray emitted from 
an electron source according to claim 8 to 
10 and this electron source. 
[Claim 13] A manufacture method of 
image formation equipment which is the 
method of manufacturing image 
formation equipment according to claim 
12, and is characterized by 
manufacturing an electron source by 
method according to claim 11. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[The technical field to which invention 
belongs] This invention relates to image 
formation equipments, such as a display 
constituted using the electron source and 
this electron source which come to 
arrange a majority of electron emission 
elements and these electron emission 
elements, and an aligner, and those 
manufacture methods. 
[0002] 

[Description of the Prior Art] 
Conventionally, it divides roughly into an 
electron emission element, and two kinds, 
a thermionic emission element and a cold 
cathode electron emission element, are 
known. There are a field emission mold 
("FE mold" is called hereafter.), a metal / 
insulating layer / metal mold (an "MIM 
mold" is called hereafter.), a surface 
conduction mold electron emission 
element, etc. as cold cathode electron 
emission element. 

[0003] As an example of FE mold W. P. 
Dyke and WW. Dolan and "Field 
Emission", Advance in Electron Physics 8, 
89 (1956), or C.A. Spindt "Physical 
Properties of thin-filmfield emission 
cathodes with molybdenum cones" J. 
Appl. Phys. What was indicated by 47, 
5248 (1976), etc. is known. 
[0004] As an example of an MIM mold, it 
is C.A. Mead "Operation 
ofTunnel-Emission Devices" J. Appl.Phys. 
What was indicated by 32,646 (1961) etc. 
is known. 

[0005] As an example of a surface 
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conduction mold electron emission 
element, it is M.I. Elinson Radio Eng. 
Electron Phys. There are some which 
were indicated by 10, 1290 (1965), etc. 
[0006] A surface conduction mold electron 
emission element uses the phenomenon 
which electron emission produces by 
passing current at parallel at a film 
surface in the thin film of the small area 
formed on the insulating substrate. As 
this surface conduction mold electron 
emission element, it is Sn02 by said 
Elinson etc. The thing using a thin film, 
Thing [G. by Au thin film Dittmer: "Thin 
Solid Films", 9,317(1972)], In 203 / Sn02 
Thing [M. by the thin film Hartwell and 
C.G. Fonstad: "IEEE Trans. ED Conf.", 
519(1975)], Others [ / by the carbon thin 
film / thing [Araki ** ]: A vacuum, the 
26th volume, No. 1, 22-page (1983)], etc. 
are reported. 

[0007] As a typical example of these 
surface conduction mold electron 
emission elements, above-mentioned M. 
HartwelFs element configuration is 
typically shown in drawing 17 . In this 
drawing, 1 is a substrate. 4 is a 
conductive film, it consists of a 
metallic-oxide thin film formed in the 
pattern of H mold configuration, and the 
electron emission section 5 is formed of 
the energization processing called the 
below-mentioned energization foaming. 
In addition, 0.5- 1mm and W are set up 
for the element electrode spacing L in 
drawing by 0.1mm. 



[0008] In these surface conduction mold 
electron emission elements, before 
performing electron emission, it is 
common to form the electron emission 
section 5 by energization processing 
beforehand called energization foaming 
in the conductive film 4. that is, with 
energization foaming, impression 
energization of the voltage is carried out 
to the ends of said conductive film 4, the 
conductive film 4 is broken, deformed or 
deteriorated locally, and structure is 
changed " making -- electric - high -- it is 
the processing which forms the electron 
emission section 5 of a condition [ **** ]. 
In addition, in the electron emission 
section 5, the crack has occurred on some 
conductive films 4, and electron emission 
is performed from near [ the ] a crack. 
[0009] Since structure is simple, an 
above-mentioned surface conduction 
mold electron emission element has the 
advantage which covers a large area and 
can carry out array formation of the a 
large number element. Then, the various 
application for harnessing this feature is 
studied. For example, utilization to image 
formation equipments, such as a source of 
an electrification beam and a display, is 
mentioned. 

[0010] Conventionally, as an example 
which carried out array formation of 
many surface conduction mold electron 
emission elements, a surface conduction 
mold electron emission element is 
arranged to juxtaposition, and the 
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electron source which carried out the line 
array (it is also called ladder mold 
arrangement) of many lines which 
connected the ends (both element 
electrode) of each surface conduction 
mold electron emission element with 
wiring (it is also called common wiring), 
respectively is mentioned (for example, 
JP,64-31332,A, JP, 1-283749, A, a 
2-257552 official report). 
[GOll] Moreover, especially in the display, 
the display which combined the electron 
source to which it was possible to have 
considered as the display using liquid 
crystal and the same plate mold display, 
and the back light has moreover arranged 
many surface conduction mold electron 
emission elements as an unnecessary 
spontaneous light type display, and the 
fluorescent substance which emits light 
in the light by the exposure of the 
electron ray from this electron source is 
proposed (the U.S. patent No. 5066883 
description). 
[0012] 

[Problem(s) to be Solved by the 
Invention] In the manufacture method of 
a surface conduction mold electron 
emission element, it is not based on a 
spatter or vacuum deposition using the 
vacuum as the manufacture method 
advantageous to a large area, but the 
method of forming a conductive film is 
proposed. The example is the 
manufacture method of an electron 
emission element of carrying out 



patterning of the solution containing a 
conductive film formation material to a 
desired configuration after applying on a 
base with a spinner, pyrolyzing an 
organic metal, and obtaining a conductive 
film. 

[0013] Furthermore, in the patterning 
process which forms a conductive film in 
a desired configuration, not using the 
lithography method, the drop of the 
solution which contains a conductive film 
formation material on a base by the ink 
jet methods, such as a bubble jet process 
and a piezo jet process, is given, and the 
manufacture method which forms the 
conductive film of a desired configuration 
is proposed by JP,8-171850,A. 
[0014] In the method of giving the drop of 
the solution containing a conductive film 
formation material ranging over the glass 
front face on a substrate, and an element 
electrode top from this ink jet method, 
since the contact angle of a glass front 
face and a drop was smaller than the 
contact angle of an element electrode and 
a drop, there was a case where a flare and 
the good electron emission characteristic 
were not acquired for the given drop on a 
glass front face other than a position. 
[0015] The object of this invention is m 
view of the above-mentioned problem to 
provide the electron source and image 
formation equipment using the good 
electron emission element of electron 
emission ****, and it, and a list with 
those manufacture methods. 
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[0016] 

[Means for Solving the Problem] The 
configuration of this invention 
accomplished that the above-mentioned 
object should be attained is as follows. 
[0017] Namely, a process which forms an 
element electrode of a couple on a base 
the first of this invention, A process 
which gives a drop of a solution which 
includes a charge of conductive film 
formation lumber in element 
inter-electrode, It is the manufacture 
method of an electron emission element 
of having a process which carries out 
heating baking of the given drop, and 
forms a conductive film, and a foaming 
process which forms the electron 
emission section in a conductive film 
Have a process which carries out 
hydrophobing processing of the base front 
face in contact with a drop, and forms a 
hydrophobic front face before the 
above-mentioned drop grant process, and 
it sets to this hydrophobing down stream 
processing. A hydrophobing processing 
agent combines with a silanol group on a 
front face of a base selectively, forms a 
hydrophobic front face, and is in a 
manufacture method of an electron 
emission element characterized by 
controlling a contact angle with a drop at 
20*50 degrees. 

[0018] Moreover, the second of this 
invention is in an electron emission 
element characterized by being 
manufactured by primary method of 



above-mentioned this invention. 
[0019] Moreover, the third is an electron 
source which emits an electron according 
to an input signal of this invention, and is 
in an electron source characterized by 
having arranged two or more second 
electron emission element of 
above-mentioned this invention on a base. 
[0020] Moreover, the fourth of this 
invention is the method of manufacturing 
the third electron source of 
above-mentioned this invention, and is in 
a manufacture method of an electron 
source characterized by manufacturing 
two or more electron emission elements 
by primary method of above-mentioned 
this invention. 

[0021] Moreover, the fifth is equipment 
which forms an image based on an input 
signal of this invention, and is in image 
formation equipment characterized by 
having an image formation member 
which forms an image at least by the 
exposure of an electron ray emitted from 
the third electron source and this electron 
source of above-mentioned this invention. 
[0022] Furthermore, the sixth of this 
invention is the method of manufacturing 
the fifth image formation equipment of 
above-mentioned this invention, and is in 
a manufacture method of image 
formation equipment characterized by 
manufacturing an electron source by the 
fourth method of above-mentioned this 
invention. 

[0023] A material used for hydrophobing 
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processing of this invention is a silane 
coupling agent of waterproofed 
characteristics which has one hydrolysis 
radical, and when silicon (SO in a silanol 
group and a silane coupling agent on a 
front face of a glass substrate which are a 
base joins together in a form where it sets 
on a glass front face (SiOSi), it fixes. 
Since it is the silane coupling agent 
which has one hydrolysis radical, a silane 
layer cannot be formed on an element 
electrode which does not have a binding 
site, but perfect **** can form an 
imperfect silane monolayer on a glass 
front face selectively on a glass front face. 
[0024] A contact angle with a drop only on 
a glass front face can be enlarged by this. 
Even if it controls a contact angle with a 
field where a drop contacts at 20-50 
degrees and does not form a silane layer, 
a contact angle with said drop becomes 
possible [ making it a value almost 
comparable as an element electrode 
settled in 20*50 degrees ]. a difference of 
surface energy between dissimilar 
materials (on an element electrode and a 
glass substrate) be shrunken - a dot by 
which said drop was stabilized can be 
obtained. 

[0025] In order to form a silane layer in a 
glass front face by silane coupling agent, 
homogeneity is made for a steam of a 
silane coupling agent to adhere to a glass 
front face. Which method of immersion or 
blasting spreading is sufficient as a 
method of adhesion at a solution diluted 



with organic solvents, such as not only an 
above-mentioned method but ethanol. 
[0026] Then, a substrate to which a silane 
coupling agent adhered is heat-treated, 
and a silane layer which Si in a glass 
component and Si of a silane coupling 
agent fixed firmly in a form of (SiOSi), 
and was equipped with waterproofed 
characteristics is formed. In a process 
which gives a drop of a solution 
containing a conductive film formation 
material by this to a substrate selectively, 
a drop can prevent inconvenience from 
which the electron emission 
characteristic with a sufficient flare, and 
stability and repeatability is no longer 
acquired other than a position. 
[0027] As a silane coupling agent which 
has one hydrolysis radical 3 SiOCH3 and 
3 (CH3) SiOCH3 CH3, (CH3) (GH3) 3 
SiOCOCH3, 3 (CHS) SiCl, 3 (CH3) 
SiNHSi (CH3)3, 3 (CH3 CH2) SiCl, 3 
(CH3 CH2) SiBr, etc. are mentioned. 
[0028] 

[Embodiment of the Invention] Next, the 
desirable embodiment of this invention is 
shown. 

[0029] Drawing 1 is the mimetic diagram 
showing the example of 1 configuration of 
the electron emission element of this 
invention, drawing 1 (a) is a plan and 
drawing 1 (b) is a cross section. For 1, as 
for an electrode (element electrode) and 4, 
in drawing 1 , a base, and 2 and 3 are [ a 
conductive film and 5 ] the electron 
emission sections. 
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[0030] As a base 1, it is Si02 by a spatter 
etc. to the glass which decreased impurity 
contents, such as quartz glass and Na, 
blue sheet glass, and blue sheet glass. 
Ceramics, Si substrates, etc. which 
carried out the laminating, such as a 
layered product and an alumina, can be 
used. 

[0031] A common conductor material can 
be used as a material of the element 
electrodes 2 and 3 which counter. For 
example, metals, such as nickel, Cr, Au, 
Mo, W, Pt, Ti, aluminum, Cu, and Pd, or 
an alloy, and Pd, the printed conductor 
which consists of a metal or a metallic 
oxide, glass, etc., such as Ag, Au, Ru02, 
and Pd-Ag, and In2 03Sn02 etc. - it is 
suitably chosen from semiconductor 
conductor material, such as a 
transparence conductor and polish recon, 
etc. 

[0032] The configuration of the element 
electrode spacing L, element electrode 
length W, and the conductive film 4 etc. is 
designed in consideration of the gestalt 
applied. The element electrode spacing L 
can be made into the range of hundreds of 
micrometers from hundreds of nm, and 
can be more preferably made into the 
range of several micrometers to dozens of 
micrometers in consideration of the 
voltage impressed to element 
inter-electrode. Element electrode length 
W can be made into the range of several 
micrometers to hundreds of micrometers 
in consideration of the resistance of an 



electrode, and the electron emission 
characteristic. Thickness d of the element 
electrodes 2 and 3 can be made into the 
range of several micrometers from dozens 
of nm. 

[0033] In addition, apart from the 
configuration shown in drawing 1 , it can 
also consider as the configuration formed 
in order of the conductive film 4 and the 
element electrodes 2 and 3 on the 
substrate 1. Moreover, all between the 
element electrode 2 which counters 
depending on a process, and 3 may 
function as the electron emission section. 
[0034] It is desirable to use for the 
conductive film 4 the particle film which 
consisted of particles, in order to acquire 
the good electron emission characteristic. 
Although the thickness is suitably set up 
in consideration of the resistance 
between the step coverage to the element 
electrodes 2 and 3, the element electrode 
2, and 3 etc., it is good to consider as the 
range of lnm - 50nm usually preferably 
[ considering as the range of several 
angstroms - hundreds of nm ], and more 
preferably. For the resistance, Rs is 102. 
omega/** to 107 It is desirable that it is 
the value of omega/**. In addition, Rs is a 
value in which it appears in w when 
width of face places the resistance R 
which length measured in the length 
direction of the thin film of 1 with R=Rs 
(1/w). 

[0035] As a material which constitutes 
the conductive film 4, for example Metals, 
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such as Pd, Pt, Ru, Ag, Au, Ti, In, Cu, Cr, 
Fe, Zn, Sn, Ta, W, and Pb, PdO, Sn02, In 
203, PbO, and Sb 203 etc. - an oxide 
conductor - H£B2, ZrB2, LaB6, CeB6, 
YB4, and GdB4 etc. - semiconductors, 
such as nitrides, such as carbide, such as 
boride, and TiC, ZrC, HfC, TaC, SiC, WC, 
and TiN, ZrN, HfN, and Si, germanium, 
carbon, etc. are mentioned. 
[0036] The particle film described here is 
a film with which two or more particles 
gathered, and the condition or particle to 
which the particle distributed the fine 
structure separately has taken mutually 
contiguity or the condition (it contains, 
also when some particles gather and 
island-like structure is formed as a 
whole) of having overlapped, the particle 
size of a particle - the range of several 
angstroms to thousands of A - it is the 
range of 10 to 200A preferably. 
[0037] The electron emission section 5 is 
constituted by the crack of the high 
resistance formed in some conductive 
films 4, and becomes a thing depending 
on technique, such as thickness of the 
conductive film 4, membraneous quality, 
a material, and energization foaming 
mentioned later. The conductive particle 
of the particle size of the range of dozens 
of nm may exist in the interior of the 
electron emission section 5 from several 
angstroms. This conductive particle 
contains some elements of the material 
which constitutes the conductive film 4, 
or all elements. Moreover, on the electron 



emission section 5 and the conductive 
film 4 of the near, it can also have the 
carbon or the carbon compound formed of 
the below mentioned activation process. 
[0038] Although there are various 
methods as the manufacture method of 
the electron emission element of this 
invention, the example is explained based 
on drawing 2 . In addition, the same sign 
as the sign given to drawing 1 is given to 
the same part as the part shown in 
drawing 1 also in drawing 2 . 
[0039] Process l: Fully wash the 
formation process base 1 of an element 
electrode using a detergent, pure water, 
an organic solvent, etc., and form the 
element electrodes 2 and 3 on a base 1 
after depositing an element electrode 
material using photolithography 
technology by the vacuum deposition 
method, a spatter, etc. ( drawing 2 (a)). 
[0040] Process In order to form a 
silane layer in the process substrate front 
face which forms a silane layer in the 
glass front face of a base, make the steam 
of a silane coupling agent with which 
even a hydrolysis radical has a chisel 
adhere to a glass front face at 
homogeneity. Which method of 
immersion or blasting spreading is 
sufficient as the method of adhesion at 
the solution diluted with organic solvents, 
such as not only the above-mentioned 
method but ethanol. 

[0041] Then, heat-treat or leave the base 
to which the silane coupling agent 
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adhered, it is made to combine with the 
silicon on the front face of glass (SO in the 
form of (Si-OSi), and the coat which fixed 
on the glass front face firmly and 
equipped it with waterproofed 
characteristics is formed. 
[0042] In the process which gives the 
drop of the solution containing a 
conductive film formation material by 
this to a base selectively, a drop spreads 
in addition to a position, and the 
thickness after baking becomes thin by 
the flare of a drop, and inconvenience - 
the electron emission characteristic with 
sufficient stability and repeatability is no 
longer acquired - can be prevented. 
[0043] Process -3: Give the drop of the 
solution containing the process 
conductivity film formation material 
which gives the solution containing a 
conductive film formation material to a 
base to each element electrode and 
element inter-electrode by the ink jet 
method called a bubble jet process and a 
piezo jet process ( drawing 2 (b)). 
[0044] Process -4: By introducing a base 
on a firing furnace or a hot plate, in the 
ambient atmosphere of the 
atmosphericair middle class, the 
pyrolysis of the drop given on the base at 
the process process -3 which pyrolyzes 
the solution containing a conductive film 
formation material, and forms a 
conductive film is carried out, and it 
serves as a metal or a metallic oxide. In 
this way, the conductive film of a particle 



gestalt is formed ( drawing 2 (c)). 
[0045] Process -5- Perform energization 
processing called an energization foaming 
process, next foaming. If it energizes 
between the element electrode 2 and 3, 
the electron emission section 5 will be 
formed in the part of the conductive film 
4 ( drawing 2 (d)). In a foaming process, 
heat energy concentrates locally on some 
conductive films 4 momentarily, and the 
electron emission section 5 from which 
structure changed is formed in the part. 
[0046] The example of the voltage 
waveform of energization foaming is 
shown in drawing 3 . Especially a voltage 
waveform has a desirable pulse shape. 
There are the technique of having shown 
the pulse which made the pulse height 
value the constant voltage to drawing 3 
(a) impressed continuously, and 
technique shown in drawing 3 (b) which 
impresses a pulse while making a pulse 
height value increase in this. 
[0047] First, drawing 3 (a) explains the 
case where a pulse height value is made 
into a constant voltage. Tl in drawing 3 
(a) And T2 They are the pulse width and 
pulse separation of a voltage waveform. 
The peak value (peak voltage) of a 
chopping sea is suitably chosen according 
to the gestalt of an electron emission 
element. Voltage is impressed from the 
basis of such conditions, for example, 
several seconds, for dozens of minutes. 
Pulse shape is not limited to a chopping 
sea and the wave of requests, such as a 
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square wave, can be used for it. 
[0048] Next, drawing 3 (b) explains the 
case where a voltage pulse is impressed, 
making a pulse height value increase. Tl 
in drawing 3 (b) And T2 Suppose that it is 
the same with having been shown in 
drawing 3 (a), the peak value (peak 
voltage) of a chopping sea - every [ for 
example, / a 0.1V step degree ] - it can be 
made to increase 

[0049] Termination of energization 
foaming processing is pulse separation T2. 
The voltage of the degree which does not 
destroy and transform the conductive 
film 4 into inside locally can be impressed, 
and current can be measured and 
detected. For example, energization 
foaming is terminated, when the current 
which flows by voltage impression of an 
about [ 0.1V ] is measured, resistance is 
calculated and resistance of 1 M omega or 
more is shown. 

[0050] Electrical treatment after foaming 
processing can be performed within a 
vacuum processor as shown in drawing 4 . 
This vacuum processor also has the 
function as measurement assessment 
equipment. Also in drawing 4 , the same 
sign as the sign given to drawing 1 is 
given to the same part as the part shown 
in drawing 1 . 

[0051] In drawing 4 , 55 is a vacuum 
housing and 56 is an exhaust air pump. 
The electron emission element is allotted 
in the vacuum housing 55. Moreover, 51 
is the element voltage Vf to an electron 



emission element. 50 is a power supply 
for impressing, and the element electrode 
2 and the element current If which flows 
between three. 54 is an ammeter for 
measuring, and the emission current Ie 
emitted from the electron emission 
section 5 of an element. 52 is a high 
voltage power supply for the anode 
electrode for catching and 53 to impress 
voltage to the anode electrode 54, and the 
emission current Ie emitted from the 
electron emission section 5. It is an 
ammeter for measuring. As an example, 
voltage of the anode electrode 54 can be 
made into the range of lkV - lOkV, and 
measurement can be performed for the 
distance H of the anode electrode 54 and 
an electron emission element as a range 
of 2mm - 8mm. 

[0052] In the vacuum housing 55, the 
device required for the measurement 
under vacuum ambient atmospheres, 
such as a non-illustrated vacuum gage, is 
prepared, and measurement assessment 
under a desired vacuum ambient 
atmosphere can be performed now. 
[0053] The exhaust air pump 56 is 
constituted by the usual high vacuum 
equipment system which consists of a 
turbine pump, a rotary pump, etc., and 
the ultra-high-vacuum equipment system 
which consists of an ion pump etc. The 
whole vacuum processor which arranged 
the electron emission element substrate 
shown here can be heated at a 
non-illustrated heater. 
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[0054] Process -6- Perform processing 
called an activation process to the 
element which finished activation process 
foaming. Like energization foaming 
under the ambient atmosphere 
containing the gas of an organic 
substance, it can carry out by repeating 
impression of a pulse between the 
element electrode 2 and 3, and an 
activation process is element current If 
and the emission current Ie by this 
processing. It comes to change 
remarkably. 

[0055] When the inside of a vacuum 
housing is exhausted using an oil 
diffusion pump, a rotary pump, etc., it 
can form using the organic gas which 
remains in an ambient atmosphere, and 
also the ambient atmosphere containing 
the gas of the organic substance in an 
activation process is acquired by 
introducing the gas of an organic 
substance suitable in the vacuum once 
exhausted fully with the ion pump which 
does not use oil. Since it changes with the 
gestalt of the above-mentioned element, 
the configuration of a vacuum housing, 
classes of organic substance, etc., the gas 
pressure of the desirable organic 
substance at this time is suitably set up 
according to a case. As a suitable organic 
substance, an alkane, an alkene, and the 
aliphatic hydrocarbon of an alkyne 
Organic acids, such as aromatic 
hydrocarbon, alcohols, aldehydes, 
ketones, amines, a phenol, carvone, and a 
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sulfonic acid, can be mentioned. 
Specifically The saturated hydrocarbon 
expressed with Cn H2n+2, such as 
methane, ethane, and a propane, The 
unsaturated hydrocarbon expressed with 
empirical formulas, such as Cn H2n, such 
as ethylene and a propylene, Benzene, 
toluene, a methanol, ethanol, 
formaldehyde, an acetaldehyde, an 
acetone, a methyl ethyl ketone, 
monomethylamine, ethylamine, a phenol, 
formic acid, an acetic acid, a propionic 
acid, etc. can be used. 
[0056] The crack which newly consists of 
carbon or a carbon compound by this 
processing inside the crack formed at the 
energization foaming process from the 
organic substance which exists in an 
ambient atmosphere is formed, and they 
are element current If and the emission 
current Ie. It comes to change remarkably. 
[0057] Carbon or a carbon compound is 
graphite (it is what includes the so-called 
HOPG, and PG and GC). crystal grain is 
set to about 2nm, and, as for the thing 
and GC to which, as for the graphite 
crystal structure with nearly perfect 
HOPG, and PG, the crystal structure was 
confused a little by crystal grain by about 
20nm, points out that it became large 
[ turbulence of the crystal structure ] 
further [ that ]. Amorphous carbon (the 
mixture of amorphous carbon and 
amorphous carbon, and the microcrystal 
of said graphite is pointed out.) it is - as 
for the thickness, it is desirable to 
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consider as the range of 50nm or less, and 
it is more desirable to consider as the 
range of 30nm or less. 
[0058] The termination judging of an 
activation process is element current If. 
Emission current Ie It can carry out 
suitably, measuring. 

[0059] a Process*7:stabilization process - 
as for the electron emission element pass 
such a process, it is desirable to perform a 
stabilization process. This process is a 
process which exhausts the organic 
substance in a vacuum housing. As for 
the evacuation equipment which 
exhausts a vacuum housing, it is 
desirable to use what does not use oil so 
that the oil generated from equipment 
may not affect the property of an element. 
Specifically, evacuation equipments, such 
as a sorption pump and an ion pump, can 
be mentioned. 

[0060] The partial pressure of the organic 
component in a vacuum housing has 
1.3x10 - 6 or less desirable Pa at the 
partial pressure which the 
above-mentioned carbon or a carbon 
compound does not almost newly deposit, 
and is desirable in especially further 
1.3x10 • 8 or less Pa. When exhausting 
the inside of a vacuum housing 
furthermore, it is desirable to make easy 
to heat the whole vacuum housing and to 
exhaust a vacuum housing wall and the 
organic substance molecule which stuck 
to the electron emission element. 
Although the heating conditions at this 



time are 150 degrees C or more 
preferably and it is desirable to carry out 
long duration processing as much as 
possible 80-250 degrees C, they are not 
restricted to especially this condition and 
the conditions suitably chosen according 
to terms and conditions, such as 
magnitude of a vacuum housing and a 
configuration of a configuration and an 
electron emission element, perform them. 
The pressure in a vacuum housing needs 
to make it low as much as possible, its 
1.3x10 - 5 or less Pa is desirable, and 
especially its further 1.3x10 • 6 or less Pa 
is desirable. 

[0061] Although it is desirable to 
maintain the ambient atmosphere at the 
time of the above-mentioned stabilizing 
treatment termination as for the ambient 
atmosphere at the time of actuation after 
performing a stabilization process, if it 
does not restrict to this and the organic 
substance is removed enough, even if 
some pressure itself rises, it can maintain 
a sufficiently stable property. By adopting 
such a vacuum ambient atmosphere, 
deposition of new carbon or a carbon 
compound can be controlled, and they are 
element current If and the emission 
current Ie as a result. It is stabilized. 
[0062] The basic property of the electron 
emission element of this invention "pass 
the process mentioned above" is 
explained referring to drawing 5 . 
[0063] Drawing 5 is the emission current 
Ie measured using the vacuum processor 
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shown in drawing 4 </A>. And element 
current If Element voltage Vf It is 
drawing having shown relation typically. 
It sets to drawing 5 and is the emission 
current Ie. Element current If By 
comparing, since it is remarkably small, 
it is shown per arbitration. In addition, 
length and a horizontal axis are linear 
scales. 

[0064] The electron emission element 
which can apply this invention is the 
emission current Ie so that clearly also 
from drawing 5 . It is related and has the 
following three characteristic qualities. 
[0065] (i) This element is the emission 
current Ie rapidly, if the element voltage 
more than a certain voltage 0 called 
threshold voltage Vth in drawing 5 ) is 
impressed. It increases and, on the other 
hand, is the emission current Ie below in 
the threshold voltage Vth. It is hardly 
detected. That is, the emission current Ie 
It is a nonlinear element with the 
receiving clear threshold voltage Vth. 
[0066] (ii) Emission current Ie Element 
voltage Vf In order to carry out 
monotonous increment dependence, the 
emission current Ie is the element voltage 
Vf. It is controllable. 

[0067] (in) The bleedoff charge caught by 
the anode electrode 54 (refer to drawing 
4 ) is the element voltage Vf. It is 
dependent on the time amount to impress. 
That is, the amount of charges caught by 
the anode electrode 54 is the element 
voltage Vf. It is controllable by the time 
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amount to impress. 

[0068] The electron emission element of 
this invention can control the electron 
emission characteristic easily according 
to an input signal to be understood from 
the above explanation. If this property is 
used, an electron source, image formation 
equipment, etc. which allotted and 
constituted two or more electron emission 
elements will become applicable to the 
direction of many. 

[0069] It sets to drawing 5 and is element 
current If. Element voltage Vf Although 
it received and the example which carries 
out a monotonous increment (MI 
property) was shown, it is element 
current If. Element voltage Vf It receives 
and voltage -controlled negative 
resistance characteristics (VCNR 
property) may be shown (un -illustrating). 
These properties are controllable by 
controlling the above-mentioned process. 
[0070] Next, the application of the 
electron emission element which can 
apply this invention is described below. 
Two or more electron emission elements 
which can apply this invention are 
arranged on a substrate, for example, an 
electron source and image formation 
equipment can be constituted. 
[0071] About the array of an electron 
emission element, various things are 
employable. There is a thing of the 
ladder-like arrangement which carries 
out control actuation of the electron from 
an electron emission element with the 
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control electrode (it is also called a grid) 
which connected as an example each of 
the electron emission element of a large 
number arranged to juxtaposition at both 
ends, allotted many lines of an electron 
emission element (it is called a line 
writing direction), and was arranged 
above this electron emission element 
towards intersecting perpendicularly 
with this wiring (it being called the 
direction of a train). What connects one 
side of the electrode of two or more 
electron emission elements which allotted 
two or more electron emission elements 
in the direction of X and the direction of Y 
in the shape of a matrix, and were 
allotted to the same line apart from this 
common to wiring of the direction of X, 
and connects another side of the electrode 
of two or more electron emission elements 
allotted to the same train common to 
wiring of the direction of Y is mentioned. 
Such a thing is the so-called 
passive -matrix arrangement. 
Passive-matrix arrangement is explained 
in full detail below first. 
[0072] About the electron emission 
element which can apply this invention, 
there are three properties as mentioned 
above. That is, the emission electron from 
a surface conduction mold electron 
emission element is controllable by the 
peak value and width of face of pulse-like 
voltage which are impressed to the 
element inter-electrode which counters 
above threshold voltage. On the other 
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hand, it is hardly emitted below with 
threshold voltage. If pulse-like voltage is 
suitably impressed to each element when 
many electron emission elements have 
been arranged according to this property, 
according to an input signal, a surface 
conduction mold electron emission 
element is chosen, and the amount of 
electron emission can be controlled. 
[0073] The electron source substrate 
which allots two or more electron 
emission elements of this invention, and 
■ is obtained based on this principle below 
is explained using drawing 6 . As for an 
electron source substrate and 72, in 
drawing 6 , 71 is [ the direction wiring of 
X and 73 ] the direction wiring of Y 74 is 
an electron emission element and 75 is 
connection. 

[0074] The direction wiring 72 of X of m 
consists of Dxl, Dx2, Dxm, and can 
consist of conductive metals formed using 
a vacuum deposition method, print 
processes, a spatter, etc. The material of 
wiring, thickness, and width of face are 
designed suitably. The direction wiring 73 
of Y is Dyl and Dy2.... It consists of 
wiring of n of Dyn, and is formed like the 
direction wiring 72 of X. The 
non-illustrated layer insulation layer is 
prepared between the direction wiring 72 
of X of these m, and the direction wiring 
73 of Y of n, and both are separated 
electrically (m and n are both a positive 
integer). 

[0075] Si02 in which the non-illustrated 



JP2000-182513A 



layer insulation layer was formed using a 
vacuum deposition method, print 
processes, a spatter, etc. etc. it is 
constituted. For example, it is formed in 
the whole surface or some of substrate 71 
in which the direction wiring 72 of X was 
formed, in a desired configuration, and 
thickness, a material, and a process are 
suitably set up so that the potential 
difference of the intersection of the 
direction wiring 72 of X and the direction 
wiring 73 of Y can be borne especially. 
The direction wiring 72 of X and the 
direction wiring 73 of Y are pulled out as 
an external terminal, respectively. 
[0076] The element electrode 
(un -illustrating) of the couple which 
constitutes the electron emission element 
74 is electrically connected to the 
direction wiring 72 of X of m, and the 
direction wiring 73 of Y of n by the 
connection 75 which consists of a 
conductive metal etc., respectively. 
[0077] The material which constitutes the 
material which constitutes wiring 72 and 
wiring 73, the material which constitutes 
connection 75, and the element electrode 
of a couple may have same some or all of 
the configuration element, or may differ, 
respectively. These materials are suitably 
chosen from the material of the 
above-mentioned element electrode. 
When the material and wiring material 
which constitute an element electrode are 
the same, the wiring linked to an element 
electrode can also be called element 
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electrode. 

[0078] A scan signal impression means by 
which it does not illustrate [ which 
impresses the scan signal for choosing 
the line of the electron emission element 
74 arranged in the direction of X ] is 
connected to the direction wiring 72 of X. 
On the other hand, a modulatingsignal 
generating means for modulating each 
train of the electron emission element 74 
arranged in the direction of Y according 
to an input signal by which it does not 
illustrate is connected to the direction 
wiring 73 of Y. The driver voltage 
impressed to each electron emission 
element is supplied as difference voltage 
of the scan signal impressed to the 
element concerned, and a modulating 
signal. 

[0079] In the above-mentioned 
configuration, using simple matrix wiring, 
the element according to individual can 
be chosen and actuation can be made 
independently possible. 
[0080] The image formation equipment 
constituted using the electron source of 
such passive-matrix arrangement is 
explained using drawing 7 , drawing 8 , 
and drawing 9 . Drawing 7 is the mimetic 
diagram showing an example of the 
display panel of image formation 
equipment, and drawing 8 is the mimetic 
diagram of the fluorescent screen used for 
the image formation equipment of 
drawing 7 . Drawing 9 is the block 
diagram showing an example of the 



JP2000-182513A 



actuation circuit for displaying according 
to the TV signal of NTSC system. 
[0081] In drawing 7 , the electron source 
substrate with which 71 allotted two or 
more electron emission elements, the rear 
plate with which 81 fixed the electron 
source substrate 71, and 86 are the face 
plates with which the fluorescent screen 
84 and the metal back 85 grade were 
formed in the inner surface of a glass 
substrate 83. 82 is a housing and the rear 
plate 81 and the face plate 86 are 
connected to this housing 82 using frit 
glass etc. 88 is an envelope, for example, 
is calcinating more than for 10 minutes in 
a 400-500-degree C temper ature 
requirement in atmospheric air or 
nitrogen, and is sealed and constituted. 
[0082] 74 is an electron emission element 
as shown in drawing 1 . 72 and 73 are the 
direction wiring of X and the direction 
wiring of Y which were connected with 
the element electrode of the couple of a 
surface conduction mold electron 
emission element. 

[0083] An envelope 88 consists of a face 
plate 86, a housing 82, and a rear plate 

81 like ****. Since it is prepared in order 
to mainly reinforce the reinforcement of a 
substrate 71, the rear plate 81 can be 
made unnecessary [ the rear plate 81 of 
another object ] when it has 
reinforcement sufficient by substrate 71 
the very thing. That is, the direct housing 

82 is sealed in a substrate 71, and an 
envelope 88 may consist of a face plate 86, 
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a housing 82, and a substrate 71. The 
envelope 88 which has sufficient 
reinforcement to atmospheric pressure by 
installing the base material which is not 
illustrated [ which is called a spacer ] 
between a face plate 86 and the rear plate 
81 on the other hand can also be 
constituted. 

[0084] Drawing 8 is the mimetic diagram 
showing a fluorescent screen. In the case 
of monochrome, a fluorescent screen 84 
can consist of only fluorescent substances. 
In the case of the fluorescent screen of a 
color, the array of a fluorescent substance 
can constitute from the black electric 
conduction material 91 and fluorescent 
substance 92 which are called a black 
stripe ( drawing 8 (a)) or a black matrix 
( drawing 8 (b)). In the case of color 
display, the object which establishes a 
black stripe and a black matrix is to 
control [ it not being conspicuous and 
carrying out color mixture etc. by 
distinguishing by different color between 
each fluorescent substance 92 of a needed 
three-primary-colors fluorescent 
substance with, and making the section 
black, and ] lowering of the contrast by 
the outdoor daylight echo in a fluorescent 
screen 84. There is conductivity besides 
the material which uses the graphite 
usually used as a principal component as 
a material of the black electric conduction 
material 91, and transparency and echo 
of light can use few materials. 
[0085] The method of applying a 



JP2000-182513A 



17 



fluorescent substance to a glass substrate 
83 is not based on monochrome and a 
color, but a precipitation method, print 
processes, etc. can be used for it. The 
metal back 85 is usually formed in the 
inner surface side of a fluorescent screen 
84. The objects which prepare the metal 
back are making it act as an electrode for 
impre ssing raising brightne ss and 
electron beam acceleration voltage, 
protecting a fluorescent substance from 
the damage by the collision of the anion 
generated within the envelope, etc. by 
carrying out specular reflection of the 
light by the side of an inner surface to a 
face plate 86 side among luminescence of 
a fluorescent substance. The metal back 
performs data smoothing (usually called 
"filming".) of the inner surface side front 
face of a fluorescent screen after 
fluorescent screen production, and it can 
produce by making aluminum deposit 
using vacuum deposition etc. after that. 
[0086] In order to raise the conductivity 
of a fluorescent screen 84 to a face plate 
86 further, a transparent electrode 
(un illustrating) may be prepared in the 
outside surface side of a fluorescent 
screen 84. 

[0087] In case the above-mentioned 
sealing is performed, the case of a color 
needs to make each color fluorescent 
substance and an electron emission 
element correspond, and becomes 
indispensable [ sufficient alignment ]. 
[0088] The image formation equipment 



shown in drawing 7 is manufactured as 
follows, for example. 

[0089] after exhausting the inside of an 
envelope 88 through a non-illustrated 
exhaust pipe with the exhaust which 
heats suitably and does not use oil, such 
as an ion pump and a sorption pump, 
inside and making it into enough few 
ambient atmospheres of the organic 
substance of the degree of vacuum of 
about 1.3x10 - 5Pa, closure accomplishes 
it. Getter processing can also be 
performed in order to maintain the 
degree of vacuum after closure of an 
envelope 88. 

[0090] This is processing which heats the 
getter (un illustrating) arranged at the 
position in an envelope 88, and forms a 
vacuum evaporationo film with heating 
which used resistance heating or 
high-frequency heating after closure just 
before closing the envelope 88. Ba etc. is 
usually a principal component and a 
getter maintains the degree of vacuum of 
1.3x10 - 5 or more Pa by the absorption of 
this vacuum evaporationo film. Here, the 
process after foaming processing of an 
electron emission element can be set up 
suitably. 

[0091] Next, the example of a 
configuration of the actuation circuit for 
performing the television display based 
on the TV signal of NTSC system is 
explained to the display panel constituted 
using the electron source of 
passive-matrix arrangement using 
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drawing 9 . drawing 9 -- setting 101 - 
an image display panel and 102 - for a 
shift register and 105, line memory and 
106 are [ a scanning circuit and 103 / a 
control circuit and 104 / a 
modulating- signal generator, and Vx and 
Va of a synchronizing signal separation 
circuit and 107 ] direct current voltage 
supplies. 

[0092] The display panel 101 is connected 
with the external electrical circuit 
through a terminal Doxl thru/or Doxm, a 
terminal Doyl or Doyn, and a secondary 
terminal 87. The scan signal for carrying 
out one-line [ every ] (n elements) 
sequential actuation of the electron 
emission elements by which matrix 
wiring was carried out is impressed at a 
terminal Doxl thru/or Doxm to the 
electron source established in the display 
panel 101, i.e., the letter of a matrix of a 
m line n train. The modulating signal for 
controlling the output electron beam of 
each element of the electron emission 
element of one line chosen by said scan 
signal is impressed to a terminal Doyl 
thru/or Doyn. Although the direct current 
voltage of lOkV is supplied to a secondary 
terminal 87 from direct current voltage 
supply Va, this is the acceleration voltage 
for giving sufficient energy exciting a 
fluorescent substance to the electron 
beam emitted from an electron emission 
element. 

[0093] A scanning circuit 102 is explained. 
This circuit equips the interior with m 
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switching elements (Si thru/or Sm show 
typically among drawing). Each 
switching element chooses the output 
voltage of the direct-current-voltage 
power supply Vx, or either of 0 [V] (grand 
leveO, and is connected to the terminal 
Doxl thru/or Doxm and an electric target 
of a display panel 101. Each switching 
element Si thru/or Sm can operate based 
on the control signal Tscan which a 
control circuit 103 outputs, and can be 
constituted by combining a switching 
element like FET for example. 
[0094] In this example, direct current 
voltage supply Vx are set up so that fixed 
voltage which the driver voltage 
impressed to the element which is not 
scanned turns into below electron 
emission threshold voltage may be 
outputted based on the property (electron 
emission threshold voltage) of an electron 
emission element. 

[0095] A control circuit 103 has the 
function to adjust actuation of each part 
so that a suitable display may be 
performed based on the picture signal 
inputted from the exterior. A control 
circuit 103 is based on the synchronizing 
signal Tsync sent from the synchronizing 
signal separation circuit 106, and is 
Tscan and Tsft to each part. And Tmry 
Each control signal is generated. 
[0096] The synchronizing signal 
separation circuit 106 is a circuit for 
separating a synchronizing signal 
component and a luminance -signal 
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component, and can consist of TV signals 
of the NTSC system inputted from the 
outside using a general 

frequency-separation (filter) circuit etc. 
The synchronizing signal separated by 
the synchronizing signal separation 
circuit 106 was illustrated as a Tsync 
signal after [ expedient ] explaining here, 
although it consisted of the Vertical 
Synchronizing signal and the Horizontal 
Synchronizing signal. The 

luminance -signal component of the image 
separated from said TV signal was 
expressed as the DATA signal for 
convenience. This DATA signal is 
inputted into a shift register 104. 
[0097] A shift register 104 is the control 
signal Tsft which is for carrying out 
serial/parallel conversion of said DATA 
signal inputted serially for every line of 
an image, and is sent from said control 
circuit 103. It bases and operates (that is, 
you may put it in another way as a 
control signal Tsft being the shift clock of 
a shift register 104.). The data for the 
image of one line by which serial/parallel 
conversion was carried out (equivalent to 
the actuation data for n electron emission 
elements) is outputted from said shift 
register 104 as a parallel signal of Idl 
thru/or n ** of Idn. 

[0098] The line memory 105 is the control 
signal Tmry which is storage for between 
need time amount to memorize the data 
for the image of one line, and is sent from 
a control circuit 103. It follows and the 



content of Idl thru/or Idn is memorized 
suitably. The memorized content is Id'l. 
Or Id'n It carries out, and it is outputted 
and is inputted into the 
modulating- signal generator 107. 
[0099] The modulating signal generator 
107 is image data Id'l. Or Id'n According 
to each, it is a source of a signal for 
carrying out the actuation modulation of 
each of an electron emission element 
appropriately, and the output signal is 
impressed to the electron emission 
element in a display panel 101 through a 
terminal Doyl thru/or Doyn. 
[0100] As mentioned above, the electron 
emission element which can apply this 
invention is the emission current Ie. It is 
related and has the following basic 
properties. That is, there is clear 
threshold voltage Vth in electron 
emission, and only when the voltage more 
than Vth is impressed, electron emission 
arises. To the voltage beyond an electron 
emission threshold, the emission current 
also changes according to change of the 
applied voltage to an element. When 
impressing pulse-like voltage to this 
element, for example, even if it impresses 
the voltage below electron emission 
threshold voltage, electron emission is 
not produced from this, but an electron 
beam is outputted when impressing the 
voltage more than electron emission 
threshold voltage. It is possible in that 
case to control the reinforcement of an 
output electron beam by changing the 



peak value Vm of a pulse. Moreover, it is 
possible by changing the width of face Pw 
of a pulse to control the total amount of 
the charge of the electron beam outputted. 
[0101] Therefore, as a method which 
modulates an electron emission element 
according to an input signal, a voltage 
modulation technique, pulse width 
modulation, etc. are employable. It faces 
carrying out a voltage modulation 
technique, and as a modulating- signal 
generator 107, the voltage pulse of fixed 
length is generated and the circuit of the 
voltage modulation technique which can 
modulate the peak value of a voltage 
pulse suitably according to the data 
inputted can be used. It faces carrying 
out pulse width modulation and the 
circuit of pulse width modulation which 
generates the voltage pulse of fixed peak 
value as a modulating- signal generator 
107, and modulates the width of face of a 
voltage pulse suitably according to the 
data inputted can be used. 
[0102] The thing of a digital signal type 
or the thing of an analog signal type can 
also be used for a shift register 104 or the 
line memory 105. It is because 
serial/parallel conversion and storage of a 
picture signal should just be performed at 
the rate of predetermined. 
[0103] What is necessary is just to form 
an A/D converter in the output section of 
the synchronizing signal separation 
circuit 106 at this, although it is 
necessary to digital- signal-ize the output 
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signal DATA of the synchronizing signal 
separation circuit 106 to use a digital 
signal type. The circuit where the output 
signal of the line memory 105 is used for 
the modulating- signal generator 107 by 
the digital signal or the analog signal in 
relation to this becomes a different thing 
a little. That is, in the case of the voltage 
modulation technique using a digital 
signal, an amplifying circuit etc. is added 
to the modulating- signal generator 107 if 
needed for example, using a D/A 
conversion circuit. In the case of pulse 
width modulation, the circuit which 
combined the comparator (comparator) 
which compares with the output value of 
said memory the output value of the 
counter (counter) which carries out 
counting of the wave number which a 
high- speed oscillator and an oscillator 
output, and a counter is used for the 
modulating- signal generator 107. The 
amplifier for amplifying the voltage of the 
modulating signal which a comparator 
outputs and by which Pulse Density 
Modulation was carried out even to the 
driver voltage of an electron emission 
element if needed can also be added. 
[0104] In the case of the voltage 
modulation technique using an analog 
signal, the amplifying circuit which used 
the operational amplifier etc. can be 
adopted as the modulating- signal 
generator 107, and a level shift circuit etc. 
can also be added to it if needed. In the 
case of pulse width modulation, for 
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example, a voltage-controlled oscillator 
circuit (VCO) can be adopted, and the 
amplifier for amplifying the voltage even 
to the driver voltage of an electron 
emission element if needed can also be 
added to it. 

[0105] In the image formation equipment 
which can apply this invention which can 
take such a configuration, electron 
emission arises by impressing voltage to 
each electron emission element through 
the container outer edge child Doxl 
thru/or Doxm, Doyl, or Doyn. High 
voltage is impressed to the metal back 85 
or a transparent electrode 
(un-illustrating) through a secondary 
terminal 87, and an electron beam is 
accelerated. The accelerated electron 
collides with a fluorescent screen 84, 
luminescence produces it, and an image 
is formed. 

[0106] The configuration of the image 
formation equipment described here is an 
example of the image formation 
equipment of this invention, and various 
deformation is possible for it based on the 
technical thought of this invention. 
Although NTSC system was held about 
the input signal, an input signal is not 
restricted to this and can also adopt TV 
signal (for example, high definition TV 
including MUSE) method which consists 
of much scanning lines rather than these 
besides being PAL, an SECAM system, 
etc. 

[0107] Next, the above-mentioned 
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electron source and the image formation 
equipment of ladder mold arrangement 
are explained using drawing 10 and 
drawing 11 . 

[0108] Drawing 10 is the mimetic 
diagram showing an example of the 
electron source of ladder mold 
arrangement. In drawing 10 , 110 is an 
electron source substrate and 111 is an 
electron emission element. 112 is the 
common wiring Dxl-DxlO for connecting 
the electron emission element 111, and 
these are pulled out as an external 
terminal. Two or more electron emission 
elements 111 are arranged in the 
direction of X at juxtaposition at the 
substrate 110 top (this is called an 
element line). Two or more these element 
lines are arranged, and constitute the 
electron source. Each element line can be 
made to drive independently by 
impressing driver voltage between 
common wiring of each element line. That 
is, the voltage beyond an electron 
emission threshold is impressed to an 
element line to make it emit an electron 
beam, and the voltage below an electron 
emission threshold is impressed to an 
element line to make it emit an electron 
beam. The common wiring Dx2-Dx9 
located in each element space can also 
consider ** for Dx2, Dx3 and Dx4, Dx5 
and Dx6, and Dx7, Dx8 and Dx9 as the 
same wiring of one, respectively. 
[0109] Drawing 11 is the mimetic 
diagram showing an example of the panel 
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structure in image formation equipment 
equipped with the electron source of 
ladder mold arrangement. A opening for a 
grid electrode to pass 120 and for an 
electron pass 121, Doxl, or Doxm is the 
container outer edge child by whom a 
container outer edge child, Gl, or Gn was 
connected with the grid electrode 120. 
110 is the electron source substrate which 
considered common wiring of each 
element space as the same wiring. In 
drawing 11 , the same sign as having 
given these drawings is given to the same 
part as the part shown in drawing 7 and 
drawing 10 . The big difference between 
the image formation equipment shown 
here and the image formation equipment 
of the passive -matrix arrangement shown 
in drawing 7 is whether to have the grid 
electrode 120 between the electron source 
substrate 110 and the face plate 86. 
[0110] In drawing 11 , the grid electrode 
120 is formed between the substrate 110 
and the face plate 86. The grid electrode 
120 is for modulating the electron beam 
emitted from the electron emission 
element 111, and in order to make the 
electrode of the shape of a stripe 
established by intersecting 

perpendicularly with the element line of 
ladder mold arrangement pass an 
electron beam, corresponding to each 
element, the opening 121 circular one 
piece at a time is formed. The 
configuration or arrangement location of 
a grid electrode are not limited to what 



was shown in drawing 11 . For example, 
much passage openings can also be 
prepared in the shape of a mesh as a 
opening, and a grid electrode can also be 
prepared the perimeter and near the 
electron emission element. 
[01 11] The container outer edge child 
Doxl thru/or Doxm and the grid 
container outer edge child Gl thru/or Gn 
are connected to non-illustrated a control 
circuit and an electric target. " 
[0112] With the image formation 
equipment of this example, the 
modulating signal for the image of one 
line is simultaneously impressed to a grid 
electrode train synchronizing with 
carrying out sequential actuation (scan) 
of the one every train of the element lines, 
and going. Thereby, the exposure to the 
fluorescent substance of each electron 
beam can be controlled, and it can display 
the image of one line at a time. 
[0113] The image formation equipment of 
this invention explained above can be 
used also as image formation equipment 
as an optical printer constituted using 
the photosensitive drum besides 
indicating equipments, such as an 
indicating equipment of television 
broadcasting, a video conference system, 
and a computer, etc. 
[0114] 

[Example] Although a concrete example 
is given to below and this invention is 
explained to it, this invention is not 
limited to these examples and also 



includes that by which the substitute and 
the design change of each element within 
the limits by which the object of this 
invention is attained were made. 
[0115] The fundamental configuration of 
the electron emission element concerning 
[example l] this example is the same as 
that of drawing 1 . The manufacturing 
method of the electron emission element 
in this example is the same as that of 
drawing 2 fundamentally. Hereafter, 
order is explained for the manufacture 
method of the electron emission element 
in this example later on using drawing 1 
and drawing 2 . 

[0116] The element electrodes 2 and 3 
which fully consist this of Pt on this base 
1 after washing with an organic solvent 
were formed, using a quartz -glass base as 
a process-a base 1 ( drawing 2 (a)). The 
gap L of an element electrode is [ 500 
micrometers and the thickness of those of 
the width of face W of 20 micrometers 
and an element electrode ] 1000A. 
[0117] It is chemical formula (CH3) 3 
SiOCH2 CH3 about Process -b, next the 
glass base in which the element 
electrodes 2 and 3 were formed. 
Hydrophobing processing was carried out 
by the trimethyl ethoxy silane expressed. 
[0118] First, the steam of a trimethyl 
ethoxy silane was made to adhere to the 
coat forming face of a glass base. Then, in 
order to raise the stability of the formed 
coat, 110 degrees C and heat-treatment 
for 10 minutes were performed. With this 
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heating, Si in a trimethyl ethoxy silane 
and Si in a glass front face join together 
with the gestalt of (SrOSi) (siloxane 
association), and an alkyl silane fixes 
firmly to the coat forming face on the 
front face of glass. The coat equipped 
with waterproofed characteristics is 
formed by the above method. 
[0119] It is thought like the formation 
fault of this coat that the following 
reactions are advancing. That is, as 
shown in drawing 12 , the ethoxy radical 
which is a hydrolysis radical in a 
trimethyl ethoxy silane is hydrolyzed by 
the moisture in atmospheric air, or the 
water of adsorption of glass, and a silanol 
group (-SiOH) generates to a trimethyl 
ethoxy silane side. 

[0120] And dehydration condensation 
occurs between the silanol groups by the 
side of the coat forming face of a glass 
base, and as shown in drawing 13 , Si in a 
trimethyl ethoxy silane and Si in the coat 
forming face of a glass base carry out 
siloxane association. 

[0121] Moreover, it does not have a part 
combinable with the silanol group which 
the trimethyl ethoxy silane hydrolyzed 
and generated in an element electrode 
surface, but there is almost nothing that 
adheres without building a chemical bond, 
since it does not become more than a 
trimer even if silane coupling agents 
carry out a polymerization, since it is the 
silane coupling agent in which only one 
does not have a hydrolysis radical further, 
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and it is thought that a silane layer is not 
formed on an element electrode. 
[0122] Next, in this example, the aqueous 
solution made to dissolve a 
tetramonoethanolamine -palladium 
acetic acid (Pd(NH2 CH2 CH2 OH)4 2 
(CH3 COO)) in the aqueous solution 
which dissolved 0.05% of weight 
concentration and 2-propanol for 
polyvinyl alcohol 15% of weight 
concentration as a conductive film 
formation material so that palladium 
weight concentration may become about 
0.15% was used. 

[0123] The ink jet equipment (bubble-jet 
printer [ by Canon, Inc. ] head BC- 01 
activity) of Bubble Jet gave the drop of 
the above-mentioned aqueous solution to 
the part same 4 times so that the element 
electrodes 2 and 3 on a quartz glass base 
might be straddled ( drawing 2 (b)). At 
this time, the configuration of the drop on 
a base did not spread and was good. [ of 
stability and repeatability ] 
[0124] It calcinated for 20 minutes at 
Process -c, next 350 degrees C, and the 
conductive film 4 was formed ( drawing 2 
(c)). The element number produced at 
this time was ten elements, as a result of 
measuring each thickness with an atomic 
force microscope, it was an average of 
15nm, and the variation for ten elements 
was 5%. Moreover, the diameter of a dot 
was an average of 90 micrometers, and 
the variation for ten elements was 3%. 
Furthermore, element inter-electrode 



resistance was an average of 2.6komega, 
and the variation for ten elements was 
**100ohms. Moreover, when the 
initial -contact angle on a drop and the 
front face of glass was measured with the 
contact angle measuring instrument 
(consonance interface science, CAX), it 
was 40 degrees. 

[0125] The element which is more than 
process d, and was made and created was 
installed in the vacuum housing 55 of the 
vacuum processor of drawing 4 . It 
exhausted to the degree of vacuum of 
1.3x10 to 6 Pa with the vacuum pump. 
This vacuum . processor not only can 
perform a foaming process, an activation 
process, and a stabilization process, but 
has the function as measurement 
assessment equipment. The whole 
vacuum housing 55 which arranged the 
base can be heated to 350 degrees C at a 
heater. 

[0126] The foaming process was given 
within this vacuum housing 55. The 
crack was formed in the part of the 
conductive film 4 when energized 
between^ the element electrode 2 and 3. 
The voltage waveform of energization 
foaming is pulse shape, and impressed 
the voltage pulse to which a pulse height 
value is made to increase from 0V at 0.1V 
step. The pulse width and pulse 
separation of a voltage waveform were 
made into the square wave of 1msec. and 
10msec, respectively. Termination of 
energization foaming processing was 
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considered as the time of the resistance of 
a conductive film amounting to 1 M 
omega or more. 

[0127] The foaming wave used for 
drawing 14 by this example is shown. In 
addition, in the element electrodes 2 and 
3, voltage is impressed by making 
another side into a high potential side, 
using one electrode as low voltage. 
[0128] The activation process was 
performed for the element which finished 
process-e foaming. The activation process 
repeated the impression of the pulse of a 
square wave which did 1.3xlO-3Pa 
installation of acetone gas into the 
vacuum housing 55, and was made into 
pulse height value 15V, pulse width 
lmsec, and pulse -separation 10msec. for 
20 minutes. 

[0129] The pulse shape used for drawing 
15 at the activation process is shown. In 
this example, it impressed so that low 
and high potential might interchange for 
every pulse separation by turns to the 
element electrodes 2 and 3. 
[0130] Process ■ f, then a stabilization 
process were performed. The vacuum 
housing 55 whole was heated at 250 
degrees C, and the organic . substance 
molecule which stuck to the vacuum 
housing wall or the electron emission 
element was exhausted. At this time, the 
degree of vacuum was 1.3x10 to 6 Pa. 
[0131] Then, the property of an electron 
emission element was measured with this 
degree of vacuum. The electron emission 



characteristic of the electron emission 
element of this example was the average 
of ten elements, and were element 
current If =2mA**0.05mA and emission 
current Ie =3micro A**0.05microA. 
[0132] It is ink jet equipment (bubble-jet 
printer [ by Canon, Inc. ] head BO 01 
activity) of Bubble Jet to element 
inter-electrode completely like an 
example 1 except using immediately after 
washing the quartz-glass base which does 
not carry out the [example 1 of 
comparison] hydrophobing processing. 
The drop was given to the part same 
about 4 times so that the element 
electrodes 2 and 3 on a quartz-glass base 
might be straddled, and ten elements 
were produced. 

[0133] At this time, the drop spread in 
the element inter-electrode glass front 
face besides the desired location. As a 
result of measuring the thickness after 
baking with an atomic force microscope, 
when ten thickness was averaged, it was 
4nm, and was 1/2 or less [ of an example 
1 ]. Moreover, the variation in ten 
thickness was 38%. Further element 
inter-electrode resistance was an average 
of 13komega, and the variation for ten 
elements was **5kohm. When the 
initial-contact angle on a drop and the 
front face of glass was measured with the 
contact angle measuring instrument 
(consonance interface science, CA X), it 
was 6 degrees. These results are 
combined with the result of an example 1, 
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and are shown in a table 1. 

[0134] 

[A table l] 

[0135] Thus, by carrying out 
hydrophobing processing of the glass 
front face of a base, the contact angle on a 
drop and the front face of glass of a base 
is controllable at 20*50 degrees, the 
difference of the surface energy of a glass 
front face and an element electrode can 
be contracted, the flare of a drop can be 
controlled, and the electric conduction 
thin film for electron emission section 
formation with the small sufficient 
stability and repeatability of the 
variation in thickness can be produced. 
[0136] The electron emission element of 
the type shown in drawing 1 as an 
electron emission element was created 
like the [example 2] example 1. Drawing 
1 (a) shows the plan of this electron 
emission element, and drawing 1 (b) 
shows the drawing of longitudinal section. 
In drawing 1 , the element electrode of a 
couple for 1 to impress a substrate to an 
element and for 2 and 3 impress voltage 
and 4 show a conductive film, and 5 
shows the electron emission section. In 
addition, L in drawing expresses the 
element electrode spacing of the element 
electrodes 2 and 3, and W expresses 
element electrode length. 
[0137] The creation method of the 
electron emission element of this example 
is described using drawing 2 . 
[0138] The element electrodes 2 and 3 
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which fully consist this of Pt on a base 
side after washing with an organic 
solvent were formed, using a quartz-glass 
base as a processa base 1 ( drawing 2 (a)). 
20 micrometers and element electrode 
length W made to 500 micrometers, and 
the element electrode spacing L made the 
thickness 1000A. 

[0139] Hydrophobing processing of 
Process -b, next the glass base in which 
the element electrodes 2 and 3 were 
formed was carried out by the 
trimethylchlorosilane expressed with 
chemical formula (CH3) 3 SiCl. 
[0140] The drop was given completely 
like the process-c example 1, and the 
electron emission element was produced 
like the example 1. 

[0141] Consequently, since the hydrolysis 
radical was chlorine, reactivity of 
trimethylchlorosilane was high and it 
was able to be managed with the 
processing time shorter than an example 
1. Moreover, the dot configuration of a 
drop was stabilized without similarly 
spreading in addition to a desired 
location, and the repeatability of the 
configuration was also good, and it was 
small. [ of the variation in the thickness 
between elements and the variation of 
the diameter of a dot ] 
[0142] [Example 3] this example is an 
example which created image formation 
equipment. 

[0143] Some plans of an electron source 
are shown in drawing 16 (a). Moreover, 
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drawing of longitudinal section of some 
electron emission elements is shown in 
drawing 16 (b). As for a conductive film 
and 162,163, in drawing 16 , the direction 
wiring of a train corresponding to 
Dyl-Dyn of drawing 6 in the line writing 
direction wiring corresponding to 
Dxl-Dxm of drawing 6 in 168 
corresponding to a base in 161 and 169 
and 164 are [ an element electrode and 
167 ] layer insulation layers. It was 
referred to as m= 150 and n= 450 in this 
example. 

[0144] Although the image formation 
equipment of this example was the same 
as that of drawing 7 , the base of an 
electron source was used as it was as a 
rear plate. 

[0145] Next, the manufacture method is 
concretely explained according to the 
order of a process. 

[0146] The element electrode 162,163 was 
created with offset printing on the 
defecated process-a blue sheet glass base 
161. The element electrode spacing L set 
width of face W of 20 micrometers and an 
element electrode to 125 micrometers. 
[0147] Furthermore, the train wiring 169 
was created with screen printing. Next, 
the layer insulation layer 167 with a 
thickness of 1.0 micrometers was created 
with screen printing. Furthermore, the 
line wiring 168 was printed. 
[0148] Hydrophobing processing of the 
base formed by process-a by the same 
method as an example 1 was carried out 
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using the processb trimethyl ethoxy 
silane. 

[0149] The aqueous solution made to 
dissolve a tetra-monoethanolamine 
palladium acetic acid (Pd(NH2 CH2 GH2 
OH)4 2 (CH3 COO)) in the aqueous 
solution which dissolved 0.05% of weight 
concentration and 2propanol for 
processc polyvinyl alcohol 15% of weight 
concentration so that palladium weight 
concentration may become about 0.15% 
was used. The ink jet equipment 
(bubble-jet printer [ by Canon, Inc. ] head 
BC- 01 activity) of Bubble Jet gave the 
drop of the above-mentioned aqueous 
solution to the part same 4 times so that 
the element electrodes 2 and 3 on a glass 
base might be straddled. 
[0150] Process -d, next the face plate were 
formed. The face plate was considered as 
the fluorescent screen by which the 
fluorescent substance has been arranged 
at the inner surface of a glass base, and 
the configuration in which the metal back 
was formed. The array of a fluorescent 
substance prepared the black stripe 
between each fluorescent substance of a 
three-primary-colors fluorescent 
substance. The material which uses the 
graphite usually used as a principal 
component as a material of a black stripe 
was used. Each of these was formed with 
screen printing. 

[0151] The face plate was sealed through 
the housing by having used as the rear 
plate the electron source base formed by 
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processe processac, and the envelope 
(display paneD was constituted, a 
housing - beforehand a connoisseur - 
the exhaust pipe used for exhaust air was 
pasted up. 

[0152] Foaming was performed for every 
line by the manufacturing installation 
which can supply voltage for the inside of 
a process-f envelope to each electron 
emission element up to 1.3x10 to 5 Pa 
from each wiring DxlDxm after exhaust 
air, and Dyl-Dyn. The conditions of 
foaming are the same as an example 1. 
[0153] process-g - the acetone was again 
introduced for the inside of an envelope 
from the exhaust pipe to 1.3xl0*3Pa after 
exhaust air up to 1.3x10 to 5 Pa, and by 
each wiring Dxl-Dxm and the 
manufacturing installation which can 
supply voltage to each electron emission 
element from Dyl-Dyn, voltage was 
impressed so that a **** scan might be 
impressed to the same pulse voltage as 
an example 1 by each electron emission 
element, and the activation process was 
performed. The activation process was 
ended, when the voltage for [ each / line ] 
25 minutes was impressed and element 
current was set to 3mA on an average 
also with each line. 

[0154] Process ■ After fully performing 
exhaust air from h, then an exhaust pipe, 
it exhausted heating the whole envelope 
at 250 degrees C for 3 hours. The flash 
plate of the getter was carried out to the 
last, and the exhaust pipe was closed. 



[0155] The actuation circuit for 
performing a television display based on 
the TV signal of NTSC system as shown 
in the display panel constituted using the 
electron source of the passive-matrix 
array created as mentioned above at 
drawing 9 was connected. 
[0156] The display panel 101 is connected 
with the external electrical circuit 
through a terminal Doxl - Doxm, a 
terminal Doyl - Doyn, and a secondary 
terminal 87. The scan signal for carrying 
out party [ every ] (n elements) sequential 
actuation of the electron emission 
elements by which matrix wiring was 
carried out is impressed at a terminal 
Doxl - Doxm to the electron source 
established in the display panel, i.e., the 
letter of a matrix of a m line n train. 
[0157] The modulating signal for 
controlling the output electron beam of 
each element a party's electron emission 
element chosen by said scan signal is 
impressed to a terminal Doyl - Doyn. 
Although the direct current voltage of 
lOkV is supplied to a secondary terminal 
87 from direct current voltage supply Va, 
this is the acceleration voltage for giving 
sufficient energy exciting a fluorescent 
substance to the electron beam emitted 
from an electron emission element. 
[0158] In the above configurations, by 
impressing a scan signal and a 
modulating signal to each electron 
emission element through a terminal 
Doxl - Doxm, and Doyl - Doyn, carried 
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out electron emission, impressed the high 
voltage of several kV or more to the metal 
back through the secondary terminal 87, 
accelerated the electron beam, it was 
made to collide with a fluorescent screen, 
and the image was displayed by making 
light excite and emit. 
[0159] Consequently, there was little 
variation in brightness and it was able to 
express the bright high-definition image 
as the image formation equipment of this 
example. 
[0160] 

[Effect of the Invention] As explained 
above, according to this invention, by 
carrying out hydrophobing processing of 
the glass base front face where a drop 
contacts, the difference of the surface 
energy of a glass base front face and an 
element electrode is shortened, the flare 
of the drop of the aqueous solution 
containing a conductive film formation 
material is controlled, and a conductive 
film with sufficient stability and 
repeatability with the still smaller 
variation in thickness can be produced. 
[0161] Moreover, since patterning for 
forming a conductive film etc. is 
unnecessary while becoming possible to 
acquire the uniform electron emission 
characteristic and obtaining a good 
electron emission element, an electron 
source, a display panel, and image 
formation equipment, even when 
producing many electron emission 
elements over a large area, simplification 



of a manufacturing process and reduction 
of a manufacturing cost can also be aimed 
at. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the mimetic diagram 
showing an example of the electron 
emission element concerning this 
invention. 

[Drawing 21 It is drawing for explaining 
the manufacture method of the electron 
emission element of this invention. 
[Drawing 3] It is the mimetic diagram 
showing an example of the voltage 
waveform in energization processing 
employable on the occasion of 
manufacture of the electron emission 
element of this invention. 
fDrawing 41 It is the outline block 
diagram showing an example of the 
vacuum processor (measurement 
assessment equipment) which can be 
used for manufacture of the electron 
emission element of this invention. 
[Drawing 51 It is drawing showing the 
electron emission characteristic of the 
electron emission element of this 
invention. 

fDrawing 61 It is the mimetic diagram 
showing an example of the electron 
source of passive-matrix arrangement of 
this invention. 

[Drawing 7] It is the mimetic diagram 
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showing an example of the display panel 
of the image formation equipment of this 
invention. 

[Drawing 8l It is the mimetic diagram 
showing an example of the fluorescent 
screen in a display panel. 
[Drawing 91 It is the block diagram 
showing an example of the actuation 
circuit for displaying on the image 
formation equipment of this invention 
according to the TV signal of NTSC 
system. 

[Drawing 101 It is the mimetic diagram 
showing an example of the electron 
source of ladder mold arrangement of this 
invention. 

[Drawing 111 It is the mimetic diagram 
showing an example of the display panel 
of the image formation equipment of this 
invention. 

[Drawing 12] It is drawing showing the 
hydrolysis reaction of a trimethyl ethoxy 
silane. 

[Drawing 13l A trimethyl ethoxy silane is 
drawing showing signs that it has fixed 
on the glass front face. 
[Drawing 141 It is drawing showing the 
energization foaming wave used in the 
example 1. 

[Drawing 15] It is drawing showing the 
pulse shape used at the activation 
process of an example 1. 
fDrawing 16] It is the mimetic diagram 
showing a part of electron source in an 
example 3. 

[Drawing 17] It is the mimetic diagram of 



the surface conduction mold electron 
emission element of the conventional 
example. 

[Description of Notations] 

1 Base 

2 Three Element electrode 

4 Conductive Film 

5 Electron Emission Section 

50 Element Current If Ammeter for 
Measuring 

51 It is Element Voltage Vf to Electron 
Emission Element. Power Supply for 
Impressing 

52 Emission Current Ie Emitted from 
Electron Emission Section 5 Ammeter for 
Measuring 

53 High Voltage Power Supply for 
Impressing Voltage to Anode Electrode 54 

54 Anode Electrode for Catching Electron 
Emitted from Electron Emission Section 
5 

55 Vacuum Housing 

56 Exhaust Air Pump 

71 Electron Source Base 

72 The Direction Wiring of X 

73 The Direction Wiring of Y 

74 Electron Emission Element 

75 Connection 

81 Rear Plate 

82 Housing 

83 Glass Substrate 

84 Fluorescent Screen 

85 Metal Back 

86 Face Plate 

87 Secondary Terminal 

88 Envelope 
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91 Black Electric Conduction Material 

92 Fluorescent Substance 

101 Display Panel 

102 Scanning Circuit 

103 Control Circuit 

104 Shift Register 

105 Line Memory 

106 Synchronizing Signal Separation 
Circuit 

107 Modulating-Signal Generator 
Vx, Va Direct current voltage supply 

110 Electron Source Base 

111 Electron Emission Element 

112 Common Wiring for Wiring Electron 
Emission Element 

120 Grid Electrode 

121 Opening for Electron to Pass 
161 Base 

162, 163 Element electrode 
164 Conductive Film 

167 Layer Insulation Layer 

168 Line Writing Direction Wiring 

169 The Direction Wiring of Train 
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ppl. Phys. , 4 7, 5 2 4 8 (1 9 7 6) 

[0 0 0 4] MIMa^J^LTIt C. A. M e a 
d, "Operation ofTunnel — Em 
ission Devices", J. Appl. 
Phys. , 32, 646 (1961) m^m^^tl 

tzi>(Dfr&btix\<^z> 0 

[ooo5] mffi&mmm*tkmm*<DM k lt^, 

M. I. Elinson, Radio Eng. 
Electron Phys., 10,1290 (1 

9 6 5) mzm^£titch(ntf&>z 0 

[ooo6] mffi&mmm.+i&mm+n. &m&m&± 

s„ z<nmMtemmn*fomm*k itfi, mm^v> 
yy^^^sno 2 »i^v^t)^ AuiUJgiKj: 

5t)0 [G. Dittmer : "Thin Solid 
Films", 9, 317 (1972)], In 2 

0 3 /Sn0 2 Mm\ZX^ii(D [M. Ha r twe 1 1 
and C. G. Fonstad: "IEEE T 

rans. ED Conf.", 519(197 

5) ] , *-#i/mmz£z>i><n m*>K 

I26t, il^, 2 21 (1 9 8 3) ] 

[0007] zti(b(nmmfcmmm*i&&m*<Dmmft 
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mnmmfrbttv* s^rttytitiz 
a««yffi*wj:9«^ttm«5^»rtsix* 0 m« 

sR^-mffiHIHLtt, 0. 5 — 1 mm, W « N 0. lm 

[0008] c*L6©*BBewa!«-?-3ftm»-T'*!i*5v^-c 
> ^ £ p* t»x 5 iim^ic iot m^-scma 5 &m&-r 

1B*«ffiK4«Oii9«j::WES:B«iDa«L. *MS«iJBS4S: 

[0009] ±«!w^®essf:«aii^ij:, 

[0010] &&(Dmmmmmtttfcmm*z& 
»i»*Lfc«fcuTr±, tt^xsEewsHratttu*-?- 

tEJUU fl^^^tBfiVffim^lfcttJlB^W* (PI* 

If feixS mm$& 64-31332 «r 

1-283749 *2tflL 1^2-2 5 7 5 5 2 -5§-<£ 

^) O 

[0011] &it y m^m^mm^^xtts m&&m 
(r> y #»fWB5 0 6 6 8 8 s^mmm) o 

[0012] 

*LT»*lM*r#*«*ttm*^o»a*8fe-cfc5, 
[0 0 13] S&fc, #^ip8- 1 7 1 8 5 0^«(C 
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[0 0 14] c^v^^y h^J:D»«ttiBBgfiK 
io [ooi 5] ±ia^j®iwg^, m^-Sc 

[0 0 16] 

[«HS:(lfftt8fc*©*»] -hlEOg^$rii^-r-<< 

[0 0 17] 1P*>. #«9!*>3i— tt. SttJilC-aj-^* 
^fWSrJBdiraxS!:, *?ttSnic«W£l&g/&Al 

20 t-C#iM^Mt6Igi: , 

mffikmm+zmftmm&mMkmmi,xmfc&m 

Lxm&&mm&Mj$. U ftflt <b C0&«£ £ 2 0 - 5 0 

[0 0 18] ^^^m~fl. ±K*35W*>SS- 

[0 0 19] *3§eJ!OfflHte. AAfB-g-KJG&fcT 

[0 0 2 0] £fc, *»M^»Egtt, -LlB^l^fiOfgH 

40 [00 2 1] A*««-Jw3g<5V^ 

mm\z± *) m&*te&^zm&&f$M&k *&-rz z t 

[0 0 2 2] £ <b(d. *^PJ<D^A«, ±E*»MO» 

[0 0 2 3] *^P^(7)^7K'fb^lCffiV>P 5 H5tt^«, 
50 iD*5M¥SSr-o^W-rsS8*tt^v-7^*y^y v 
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^^7>^>^y ^^ll^tS^-TII (Si) <h^# 

7xmmz&\<^x (si-o-su <DMx*%5£-tz>^ 

[0024] 9 % #?xm:m±<o&<nmffib<D 
i^^#<t6^i:m, &S2M3^-rs®<ttf) 

8^^:2 0-5 0° KiMflPU '>7>g^^L^< 
Tt>HtffS?S^<h<Dft^^2 0-5 0° {CI&^oT^S 

T-£S Q 

[0 0 2 5] ^#llC«fc t)^f^^^®lc 

[0026] ^cqsl *s*7^*y?y fjrma>i*m\*lt 
Stg^O^MLT. (S i -o-s i) tom-ex?* 
W(OS i tis=7^*>y7}) >jrm<n$ i ta^BI- 

t£tt&'&z&5it-rz>zk&x~zz> 0 

[0 0 2 7] ADTK^S^-O^^-t-Sv-^^y^ 
V^ymtlsXte^ (CH 3 ) 3 S i OCH 3 . (CH 
3 ) 3 S i OCH3 CH 3 , (CH 3 ) 3 S i OCOC 
H 3 , (CH 3 ) 3 SiCK (CH 3 ) 3 S i NHS 
i (CH 3 ) 3 , (CH 3 CH 2 ) 3 S i C K (CH 
3 CH 2 ) 3 S i B r«£S¥tf htlZ e 
[0 0 2 8] 

[0029] m 1 wt. ^wnm+tkmrn^n-ffitfLm 
znk-rm^mxibv. mi U) w^bb. mi (b) 

So 

[0 0 3 0] £ftl<i:LTte, ^#7*. Na^OT 

^^V^S^i^g s i o 2 £fflJi LfcSJifr. r 
[oo3i]^t^ig2, 3(ounti.xn, 
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r , A u , Mo. W. Pt, Ti, AK Cu, Pdf 
<£>&MJ&te'S k &&tfP d, Ag, Au, Ru0 2 . Pd 

- a g w<D&m&&&mmt®> ttf^x^frbm&zti 

SHURHM** I n 2 O3 — S n 0 2 ^Oj8^aj®ft&r/ 

So 

[0032] sr^sskihu iR^isfi$w, #mt£ 
10 So m^mmmmLn, »*l<h* sinm^^i 

[0033] muzTftirizffii&tnm^ mmi± 

[0 0 34] flM4 Aff fc*^tttH«H9:S:# 

5 fettle ^^T*«^$nfc^^^VN5^^ 

*<&ffllffH:. 3KtF-«1B2, B~*<DXT 

m*mm 2, 3no»»Mt*«:#*L-caaa« 

#£L<. i^*L<lilnm-5 0nm<7)«sa^t 
6<Dasftl\, ^Oj&JftfltlS. Rs^iO 2 Q/D^f)l 
* 0 7 0/DcD#;T*fc5O^#£ Rste. tig 

30 asw-c-ftsas 1 ^*tt<os$*iPi^aysLfc«tfi;R*. 

R-Rs (1/w) fc»\fcfc#lCWx*flTC*>3. 
[0 0 3 5] #lM4^Mt6W^i:LT}^ «*. 
tfPd, Pt, Ru, Ag, Au, Ti, In, Cu, 
Cr, Fe, Zn, Sn, Ta, W, Ph*g<D&m. P 
dO, Sn0 2 , I n 2 O3 , PbO, Sb 2 0 3 f0 
H f B 2 , ZrB 2 , LaB 6 , CeB 

6 , YB 4 , Gd B 4 %F<DfflfcVO. T i C, ZrC, H 
f C, T a C, SiC, WC§(Dgtt x TiN.Zr 
N, H f N^O^ffc^ S i , G e ^CO^agtft:. * — 2^ 

40 V»3ftS*lffe*tS. 

[0 0 3 6] CCX^5)*K?I^I1, 1S»^>«3K^ 

So aBft^o»af±, »A^e>*=pA©«H. #£l< 

«1 0A^6 2 0 0Ao«B"Cfc5, 
[0 0 3 7] «^»fflS5 5 #t«4 



7 

[00 3 8] *^Wtom^JttWS^^S!jg^fe^ LXI* 
»■ 1 lift Lfc«F»tn-«>«F»«rf«t LX^5 0 

[0039] is- 1 : m*w&<omf&xm 

J:K38^Sffi2&tf 3£^/Si-£ (H2 (a) ) o 

[0040] ia-2 : m&<v#7xmmzi/7^m& 

[oo4i] ^7y*y^yy^ioft#Lfc 

S»Sr*P»ttS&6VMiatBL"C. (S i -O-S i) 
(DMX'tf^xmffintr^m (S i) tUS'&S^ 

[0 04 2] Cixli«t «9 . *«1»«^i»m«:$tf»ft 

[0043] is- 3 : mmmm&&nzt;ifmm& 

S^l^f^lS 

X* #* J F-«8i2iC/iR^««raJifl'^--r-5 (0 2 
(b) ) . 

[0044] is- 4 : mmwmf8.&tt&^t?mm& 40 

jfc5W*U »«ttRSr»*t6I8 
tor b±\zmAi-ZZb\z£ 9\ 

2 (c) ) . 

[0 0 4 5] IS- 5 : iimv^--^ y^lS 
m«5iS*fiJiSix5 (i2 (d) ) 0 7t-^y^iS 50 



^2 00 0-1 8 2 5 1 3 
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[0 0 4 6] att7;t— ^^^m£Eift^o«yS:ig3tc 

5(33 (a) IC^Lfc^fc^ '^*«i«tt**8ifl]S* 
tt0S&'<>i'*frBlftrt-SB3 (b) li**L 

[0 0 4 7] *i\ /VwiJMHtfcjfcWEi: LfcS^K 

ot>T(^3 (a) S3 (a) l^lt^Tj 

m&um-rz z t a>xt 5 0 

[0 0 4 8] /^^ttKlttrJtlDS^JSciSfe^E 
^y^S:a3jtlP-rs»&liov^xia3 (b) x&w-*-*. 

1213 (b) IC*5Jt5T! &t/T 2 fi, 133 (a) ti^U 

*®JE) tt, #j;Ltfo. lV7fy/8I-Jo, *e^p^ 

[0 0 4 9] »S:7* — * y^«iO»Ttt, ^/i^RB 
RfT 2 *(i. »«ttl«4*«SfttJc:»« > **Lftv« 

So Wx.ff0. 1 Vfiff<0«JEBMnilcJ: «ixSi«$: 
ffl)SU «ttffi«:#«>X, 1 MQWl^ffia: Sr^bfc 

[0050] r7*~* ^^EiftoranAar** m 

*fcfeffl;LXi^o g)4lc.io^Xi>, Hi li^LfcSMfci 
ISI DttttlcttH 1 fctt Lfc«F»t ra-^«P»*# I/O* 

[0 0 5 1] B4l£*5Vvr. 5 5flKS«»-C*)»), 5 

^ESixXV^So £fc, 5 1 fim^»ctti*^li*^m 
JEV f SrS«ni-*-6fc«>^««. 5 011^1^2, 3 IB 
I f Sr«S-r-5fe«)<D«»«- x 5 414 

6o —mt LX. ry-Ktffi5 4<nmj£&l kV-l 

<^2MIH 2 mm— 8 mmW®l <t LX^J^^fT 9Cir 
^X#S 0 

[00 5 2] ^gg^S 5 5 f*3»C|4. ^[^^:(7)K^ff^^ 
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[0053] i^y/seii, * 

[0 0 5 4] Ig- 6 : mmtHm 

C *>*»;: J: *K S^Stffilf , Mlfflle^ 
[0 0 5 5] 8ttftXaic*5lt6#«W<O^^Sr*# 

*<V-£>\ h/Hn>\ cc^/— /u % ft/PA 

[0 0 5 6] £<a«ygu:J:'K #B»*lcfiR9E-ra*T« 
5 left S. 

[0057] st**>^nsanb^mtn. «ttf^7 

(VW6HOPG, PG, GCSr^-TSt; 
tf)T\ ho PGttiauSsfefefc^ 7 r>f h*Si&«ig. P 
GttttASMS 2 0 n mS«"C?jea«5S3S s ^SLnfc:t> 

G C »«Att^ 2 n raMl:^ D ^ffMPt^OSLft^ 
*bfc*#<4ofct)0«:»t. ) . 

^CO^Il. 5 0nmW@ii:t5W»^L<, 
3 0 nm«T^tSHt-r-6w^*S«fc 5»* LV\ 

[0058] sttflsiaonTWftwt, ^T-mss i f t 
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[00 5 9] Ig- 7 : 2c£fcXm 

io [0060] n&®&ft<nmm&ft<DM£^ ±mmm 

3X 1 0- 6 Pa^T^U<, SblCttl. 3X10 
" 8 PaTO«l:»4 Uv\ $ & fcXffi«»rt 

<i-£<7)^#£ LV\ CC0^#^JtaS»*#«, 8 0-2 

5 ot#£ u< i^i 5 o«C£U:"C, -esstf^s^Mft!! 
ft<Dj£xnmfii&<Tzzk&&sx\ i. 3xio -5 

Pa«Ta s #*L<\ £<bKttl. 3X10 _6 PaOT 

[0061] 3es*fcxa*fTofc«0\ i^Sj^#ffl^c 

Lv>j5S. cftlcK6t>o-T?fci:fc<, ^WfeHds+a^ 
£ftTi>ftfcf. ffi*9*tt**Ji*LXt>+5M6**» 

[0 0 6 2] Ji5SbfcXS«raT#?>ix^:4:*M^tt^- 

[oo6 3] H5fi, m4\z7jk^tcM^mmm^m^^ 

40 r^^r— yu-e*>& 0 

[0 0 6 4] H5^e>tW&^4J:5.l^ 

[0 0 6 5] ( i ) *IR^«:*)6«E (Sffl®£<t^ 

Scmm^ i e ^*JBb* -^iiiiiiv th £ATt-n»di 

»+6W»*«il[«ffiV th *»ofc*l|l«*^Tfc6 0 
[00 6 6] ( i i ) ScttimK I e *»^«EV f (cm 
50 ■Ht*0«#-f-6fc«>. »tH«« I ettlR^WEVf "CM 
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[0 0 6 7] (i i i) ry-K«S54 (E!4#fis v ) 

lwft#-i-a o o*D. 7/- Km® 5 4(d«ffl$tt-5m 

too6 8] ^(DmwxvmMztizj: 5 1-. 

tf^^iSBsK^tt. AA««-lcrt;CT, «^»B1*tt«: 
tto«^*B*^ftELX«rtLfc«*MU BMfe«Att 10 

[oo69] m 5 tc^^xfi, i f &m*nEE. 

V f lw»LT*»W!*n-t--5 (MI»ffi 

£t#tt (VCNR»tt) &^-ti§r&h&>Z (^Fm^) . 

[0070] *»wsrafflBriB*«^jscm*iF.(o 
[oo7i] m*tktom*<nmm{z^T\^ «*<d*> 
mjsntns) x\ mm^Mcmm^±^m^tcm 

ttSUtw. «^ftffi*^S:X*i6i2fct5Y*rRi^fTMttlc:a 
ftflBU RIi:fT^SE*ixfc*»^«^tttH3?^o«fii 30 

«l£oi*x»TK:ffaM-6 Q 

[oo7 2] *^^^®ffipr^^m^w^icov>T 

"C»J»-C#5. BMSWEEJtTXte. S&W&BSft 40 

LX«^J*B*«rfM»X# <5 0 
[0 0 7 3] «TC:<&IHSU:S<S§\ *«W<D*W*B 
Si^&«SELX#fcjft3«^aS[£«Kov*x, I2|6$: 
«V^TRBt5. B6Ul*3V*X. 7 1«m^F-zHSS, 7 

[0 0 7 4] m*OX*|pJlEi»7 2 f2 x D x 1 . D x 50 
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2, DxmHiD, XS3K*& fflWtt* 

Y:£ffiElft7 3tt* Dyl. Dy2 Dyn^n*^ 

&M£Vte*), X*flB«7 2i:|BI«l-»rt*hS < £ 
n«bm*^X*fplE«7 2 t n*OY*ffilia»7 3 <b<7) 

««ttiw««Lx^6 ( m , nfi. mziEcnmm o 

[0 0 7 5] *H^*>/IIBM6»«tt* X3ff*fe. H3JBHI 

ft, *'*y*fe«*JBi*x«fiRS;h,fcs-i o 2 W-eUlril 

»7 2 <b Y*ffiiSEi»7 3 0SfHfflo«ffi|Slcil8x.»5J: 
51c, ffiU?, *Msk ««fe*s**|R*Sixa. X*rfijg£j» 
7 2 kYjjfa&B7 3tt, -tiX-m^SBi«^t UT5I# 

wsixxv**. 

[0076] m+tkmm* 1 4 £i»s-*--s— #*>iR^« 

(DYjjftmm? 3 id. wmtt*K«^&ft«ittt7 sic 
«toxm»W^ilS$tLXVN^ e 

[0 0 7 7] E*7 2iB|7 3t:MtStm, Nrtt 

[0 0 7 8] X*f6jgBi8S7 2lCf±, XS-faJtCE^J Ltl 
S7H9^£3Ktt«PPAl^S#ttR$H5 a Y2f 

fagEM 7 3 icfi, Y^iPUcgBW Lybs^am^- 74^ 

^JSrA^fS^ilSDxaCBI-rs^iftco, ^FBI^oaCBI 

«««***ds«K$n*o #«^»a*^^Hij&nstt 

[00 7 9] ±WB*icjav^Ttt, *«*^hy^^E 

[0 0 8 0] :©J: ot^MM-r bV ?*&m<om=?-M$: 
H9S:fflv^xttM-r5 0 (2 711. W«?gfiRJ6ll<o*^^ 

[0 0 8 1] B7K:*sv*T. 7 lttV^ttUX'F-tr** 

e Lfcm^2iSfi> 8 1 nm+mmfc 7i^ucy 

t*fA"<v? 8 5«tf«dK$ttftl7 3 :- < X7 p U- hX 
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^^kSi^i^lft^x*, 4 o o — 5 o 0T,<nMMWm 

xi oftm£k±mj&'tz>zkx\ mm^Tffif&ztiz. 
[0 0 8 2] 7 4n. mii^Tjk^tix^^m^tkmm^ 
x&6 0 72, 7 mmBmmm^ikmm^<D-M 

So 

[0 0 8 3] *HSS§8 8 12. _Lj£<D*D<, :7^-*:/U 
-h8 6, J«f#8 2, yr/l/-h8 1X«$iX 
3 0 yrrTV- h8 m£^S«7 1 (D&SSrM&iJ-S 
gftXt3!ttib*x£fc#>, !S7 1@^fMM^ 

o^issuftwy — h8 lCTi^ter £#x 
ip*>, i\cm.m$L&&8 2£#t*u ?~ 

-*Zf\s- h 8 6. %&W8 2R(/Sfi7 1X^S3§8 
8£*ftf&LXt>J:V\, 7x-^/l/-M6H 

r^u— h 8 l <7>p^i-> bW&tittm^ 
3cft#&Wtm-tZ>^b\z±*) . *^JEk#LX 
I^t)0«8 8$:i«t6CHT^5o 

[0 0 8 4] man. ijkftm&^'t&#:mxibZ 0 nkft 
zt&x$z 0 xr-tn&ytmom&n. nkitftcn&m 

h7^7 P (H18 (a) ) 5 V > f 3 ^ 

7y^^hy^^ (is (b) ) ^^imeiMi 

#9 1 t^7t(*:9 2 H^Mt6^imS 0 ^ 

Xy-m^nWte^ &mbte%=m&&ftfr<Dfr&ftfr 

<-rs^<h. 1£ftigl8 4tc^tS^fcKMK:J:£^ 
h7^ hcoffiT^rWi^J-rs^t^feSo IM1»9 1 

^tt-^irbx^, mi%m^tix\,^m&$:3Lf&ftb-r 

Wft£/8l>£^<!:^X#S 0 
[0 0 8 5] IfyxmtiLS 3(c:^{*:^^*-rs^fe 

« % ^y^p-A, *?-\z£h~r^ ttmm^mm^ 
tA i zmQm»^&m\,^xmmzi£z>^kxttMxz 

So 

[0 0 8 6] 7x-^/L/- h 8 6 3E(C*3feM8 

4<o^^^s^sy u c^. *5tM8 4^^{cs^m 
[oo8 7] mm<D&mz?f?m, 
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[00 8 8] g| 7 LfcM&JI^gEgte, ^J^LtfWT 

<n£?\zisX$&m£tiz>o 

[0 0 8 9] ^i«8 8^|j:, ill^D^L^^^, 

m$\mmz£ v^m^nm^zmcxm^i,, i. 3 
X 1 0 _5 p ams^^sco^-^sco+^i^/^t^ 

10 JC^£/i&J$-rsfc#>t;i. ?ZbhX 

#s 0 

[0 0 9 0] wmi, ^ffl^8 8<D#tih^rfT5tEmrfeS 
S 0 ^^-|tMBaW±^X^D, K^^o 

20 [0091] h y ^^gagom^-ai^^^ 

x«/&Lfc:gw^/M^ NTSCMofut'ifi; 

{co^X. (§J9£^Xtftl^-t-So H]9tC:fc^X, 10 

i tenrtt^'^K 102 is^tHiag. 103 t±vm 
iaas, i o 4«>^ kuv***, losn^yy^ 
y> 106 ^p^ft^-5>®iHiK, i o 7 nmmm^± 

Vx&tfVatell^m/E^XfcSo 
[0 0 9 2] i^^/H 0 1 «B^FD o x 1 MD 
o xm. Jfrf-Do y 1 TS^D o y nRXfMJEffi^- 8 7* 

iDoxmlUl ^^/H 0 1 ftlrlgttJbtLXl^S 

ittttkm#*#t: m urn*) ^m&mm-fz>%> 

<DM&{B^&3llB£tlZ> 0 S^-Doy lMDoynl: 

ffiffa^ft-^tc ct9i«s tx/c i fT^w^a*^ 
xLtf i o k v<oassmjE^^$tLS^ % cn«m^sc 

[00 9 3] jfeSECsIK 1 0 2 tCov^Xl^^-r 5„ I^IDK 
te, rt«lcmffl^)^>f y^^^iR^ SIMS 

0 [V] «V^-f*t^— **»«L, 

10 1 <D$%+D o x 1 7!?^D o x m b W>^#l 

50 ^^m^t?^S^i:l-i:»9«^-r6Cir^X#So 
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[0 0 9 4] HSKWEHv x H *m<nwr&\^tzn*i& 

£JLTt ftS«t 5 *-3e«£*aj^5 <fc 5R££ixXi* 

[0 0 9 5] RWIilHl 0 3H *MRJ:9 A^3Sti5® 

»ff*r«Ed***««*:*'r6. MMBKl0 3«. Ifl 
JMV*»ttiaift 1 0 6 J: 9ab*taWJBfflr»T 8ync fc* 
<5^X, ^t-^L.TT scan , T sft ZSL^T^-y tf)«-ftJ 10 

[0 0 9 6] Pfflfi^KSK 10611 *ffia>e> A* 

«»»«sik i o 6 j: v amztiittmrn**** mm 

il_bT sync fs^-t LTHI^:Lfc 0 fflrlB^utfft^b^ 

^LfCo CCOD ATAfflfll, '>7h^^l0 4l: 20 
A;ft£*L6o 

[0 0 9 7] V7h^^l0 4lt «F5RWWI-'>y 
T/H2iA*SixSWIBDATA««-S:, ptftcoi^V 

Melttl 0 3 «fc 9»bft3f»#p«#T sft teg-^Xft 
f£"T5 (Hl*>. SJ«HB^T sft fl h U'^^ 1 0 

(tt^&miR^nsR^WBgft^-^tciffia) 11 I dl 
7}£ I dn V>nm<0&Pm%-t IsXm&is? h 1/^^ 1 30 
0 4 J: 9 tB^^tt-So 

[0 0 9 8] 10511, 1 >-ft<D 

9, fBMJPHISSl 0 3 XVmbtlZfflmin^Tnry tc^o 

n i d 'i Mi d > n tLxawjsn. s*hs4hs±* 
[0099] sesm&*h&£« io7it what*-* i 

fl ^g^D o y 1 MD o y n £ii CTS^/^/U 1 0 
[0 10 0] Hfr^Lfci^lC, *38MS:afflBrfB*«^ 
tv^„ Wh. «^»ffllcfiwa[*Hffl[«Ev th ds«> 
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ta**rfBXfc£o 4fc, ^i/^<D«Pw*raE<k 
[0 10 1] S£oX, AAflr*lcrt?i:x«^»U13RqFS: 
fl 107^ LXfl — ^6$<7>lffi^ 

^*«:JB±U a^shst- ^jdjs:i:xaa:mjBE^/w 
l^C£asx#6 0 ^^^wacw^inis-rs^iBL 

Xfl 2ESMi-5HB£*l 0 7 t LX, — 5&&ttiB«tf>« 
JE^/i^StISSeU A;ft£ft£^~*ia5i:xig:i:m/E 

[0102] ->7h i o 4^7-r y^^y 1 o 

[0 10 3] ^*;W§^5££^S^I;:J1 I^SHI 
^#«ls!&l 0 6 0ffl^f|fDATA$rr^^/wfl^ 
5 wtt(-filPJ»!«*»«lHlK 1 0 6 <D 
ffi*«^A/D*SI«S:K»tJxtffiv\ r*Uc:|»5gLX 
7^y^^y 1 0 5(Oa?jtB%'ti*7*i?*Jl4B&frTl-a 
^fif^luiD, 8mtf«4«l 0 7KJHv^ft5lal 

^itm&mmi3H<nw&, xrhk*3b±bi o 7 ten, 

W*tfD/AaajMsJlS&JBi\ i^KJwJ6i:xia«IeIj»* 
1 0 7|cn MA»iKX^»fi«fttf«fi«^UA-rd 

^<D^nim/E 4 -cwEiMi-r ^> fc * ^ia«« * ftioi- 

[0 10 4] r-^o^«^S:ffl^fcWE«SB*S:w» 
KMA««±«1 0 7 m*M*+<T^-7m*: 

^twtt, M«.ff«EM9*9«ai§IK (VCO) fc|R«-e 
[0 10 5] ::<oj:5ft.«rii*i:D»S*»MS:afflpr 

^^^-D o x 1 Tb^D o x m, D o y 1 JbMD o y n ft- 
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[0106] zz^^itmmztimm<om&&* 
w<nm$m&&w.<o-mx*>*) . *«w©s»s«ics 

T'te#<, PAL, SECAMjjW©^ ^n^>J:l9 
t*»^*3lEj|l^e>tt5TV««- MUSE* 

[0 10 7] M»0tt-HffiB0«?K&tfK* 

jg^KBiwov^T, i§iio&u<[gii i&m^xvmir 

[0108] 010 «*®EB^«^K<&— 

-r«^HT$>6o mi oic^t, 1 1 onm^um 
1 1 itt**ttu*^-e*>5. 1 1 2te, m*tkm 
1 1 1 &mtgi'fztzib<D&mmmn xi-Dxio 

*&tom*i im, Sfin o±\^ x*rsi»-^JJw 

«Sa@Efi£*iT^£ ( £ix 4: 3TMt 0 ccoi^ 20 

ttto*mmmmzmmm&*fmir* z.tx, 

-S^ilSE^D x 2 ~D x 9 f±. #J;ikf D x 2 ^ D x 3 N 
Dx4i:Dx5, Dx6i:Dx7, Dx8i:Dx9^ 

[oio9]Biia. m*m&s<om*m&ffiz-tim 30 
5o uof^y k««. 1 2 1 mi^iiii-rsfc 

#><£>H!P, DoxlMDoxmlttM^ G 1 75 

H 11 0tt**^tTW»*iiE3»S:|Pl-|Ej»i: Lfc 
1^1SSt$)6o 1^1 1 Icioi^Tte, (2)7, gioi: 

isitzm t m c$M<t\z.tt, ztih(Dm\cHi.tc(Dkm 

m 7 [z*k Ufc**fi^ h y * *EfiOiii«7f£/*S?B £ 

(Dmitry y Kiffii 2 o*«*T^aa*5**-cs>*. 

[0 1 1 0] Ull llw*5V^T«, g«l 1 0^7x-^ 
^-h8 6©RCIt S> KWffil 2 0#I£tt«bix 

m*m&m<om*ffkw.&Lxm-tbtitix vn-?^ 

T H@-foRjfc<7)§Plp i 2 Itf^tfibftTl^o 
KSS^>^tt^EBfi:Bfl, 01 lld^Lfct<o^RS^ 
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[0 111] IS^Do x 17!>^Do xmM^y 
* K»«^«HF-G 1 75MG n f*. *ia^*J»laIi»i« 

[0112] *ffl(Z)iittMSB-efl, ^fTSri^iJ-f 

ongft^si (Mm Lxn<<Dkmm^xy}) y kss 
[0113] &±nwLtc*&w<Dm&M&mwn. t 

' «jSS*tfc#:/y LT^H««fi8|SB»t LT 

[0 114] 

Btft-^s-a? je a* ft $ n/c t <d & t 6 o 
[0115] im&w i ] ^jfiwicftsw^aca*^ 
(D&tfttjim&n. mikmmxhZo *nmmz.&tt 

[0 116] X^- a 

s#i k irX^mx? xmft&m\*\ ^ti&^mmm\z 

m^2, 3Sr^figLfc ([212 (a) ) Q *^«8ioHia 
L(l20^m, ^T-m^O^Wfl5 0 0 xzm, ^rOi?$ 

111 o o oAtfe^o 

[0 117] Ig-b 

(CH 3 ) 3 S i OCH 2 CH 3 T^fc>$ix5 h y 
/Wrn h \S *S 7 ^Xm^it^m Lfc 0 
10 118] tf, hy>f^xh^'>v/7V^I^ 

tifc.m&n&fe&£M£>Z>tifr{^ l 1 Ot, 1 o»W 

^r^^7vtd^(t^s i tf^xmmzisrtzs i ^ 
^ (s i -o-s n <D&mxm& 

[0119] c (n&mvmf&mmxte, s*:o«t5^aEE 

hy>^o:h^ix->7Vlc:^ft5iP*iWWS 

x&z^b*ism&±&*<ofrfr&tctetf7x<z>&m& 
\c£ox1mfcim£tix, h y ^^uoi b*isis?>m 
\z>7;-/ism (- s iOH) ds*fiK-r5 0 
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[012 0] -t it> ^7^Xffo»EBlJBfi8;ffi«<o^9 

[0121] m^mmmm^n h y y ^/i^ h * 
[0 12 2] ^Hjte^jT'tt^mffiS^fiS:^^ L 

T#y tr^/l/TA^— /utrlftjUEO. 0 5%, 2-:/ 
-/vtrlfig i 5 %S» UfcTK^t^, fh7 
^yx^y-ywr^y-^7^^iNR8 (Pd (NH 2 
CH 2 CH 2 OH) 4 (CH 3 COO) 2 ) *r'<5^* 

[0 12 3] ±E©*W*OiBa««r/<^i;* :y 

<*m >^ ^ y hmm (^r^y ^^tUM^^ 20 
yh^yy^yKBc-oiittffl) tcj;oT, 5* 

^^^S^_hco^m^2, 3twKSJ:5»w4lHj|^CS 
j^lctt^Lfc (g)2 (b) ) . -XfrJi-C^KBBr 

[0 12 4] Ig-c 

3 5OfC2 0^BMLt, »ittK4S:M 

(H2 (c) i . z<ommi>itm : *&t*i om* 

X*fcofc 0 £fc, K^K#|j:W9 0/imt$)^ 10 
tt± 1 0 0 Q-Cfeofc 0 ^«ir^^^^ffi<?r^ 
[0 12 5] Ig-d 

1 0" 6 P a ^JCffiK*-e#«Lfc, C(OS^M3®3Sett 40 

«fc t) 3 5 -ot^x-ipfR+sc 

[0 12 6] c©IS§S5 5rtx-7*- ^ y^ig^r 
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mn'^x&Mx\ ^/^jfiiBttSro v^«b 0. iv* 

^^^ffit^^^^FalSSfi^tt^Hlms e c. , 10m 
sec. L/c 0 iim^*— ^ >^^co^7 

ft, WmttJB^fifetfl[3&siMQ«±ic»L^:«Pt Lfe. 

[0127] mi 4\z^mmmxm^tzy^~^iy^& 

1&&7F-r* ft*3. i^lg2, 3lC$5V>T. 

[0128] Ig- e 

teftlSWu Tir hy^wa*»5 Srtldl. 3X 
10" 3 Pa|AU '^/l^jKiftffil 5 V % /^Ilm 
see, 'W^RM 10msec. t LfcJEJKRO^ 

[0 1 2 9] nil 5lc:8^fc:X^-cffiv^c/^*«^^ 

[0130] X*£- f 
X 1 0" 6 P a "Cfeofc 0 

[0131] ^rco^, £ ^MX^»aii^^#f4 

tt. 10m^(O^mX\ i^i«I f = 2mA±0. 
05mA, J*ffllffil e = 3/iA±0. 0 5/iATfco 

[0132] [Jt««i] at*^b*aauftv^3s^f7^ 

>ug«*tt«^<^^3iy h^y >- 
^$/Kbc-oiot ic:j:o-c, m&tf^xmt* 

[0 13 3] ^G0B£, »«tt*^-««BB^^f7^^ffiJw 
«^-IBA«««TJII«Lfc»*. lOS^JlfW 
1 0^^coJKi?(D^7^^r«3 8%X*fcoyc 0 $ 

e>jw^^msra^sfetfi5p*9 nkot^^ 1 o^ 
(ninm&teftte&teftmfem ca- 

X) tCioTSJ^Ufc^^^, 6° X^ofc c CH^CO 
«*«r%tt«l 1 <0*S*teM:T* 1 iw^-r 0 

[0 13 4] 

[*1] 
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S£rt 








15nm 




2.6k Q 


±100 0 


40° 


JfcttWl 


4nm 


38 96 


l&OkQ 


±5kQ 


6° | 



[0135] i^mfcntfrxmffi&mMt&m 
2 0-5 0° icwt6it^x^, x^xmmtm* 

[oi36] 2 ] hjm 1 1 mmi^ m^ikm 

fc, IU1 (a) fl^^ttmiRT-^^pffiHS:, Ell 

(b) f±*o«»ffi0*^LTV*S o 18 1 KUsi^T* 1 
HS«. 2fci:TJ?3«^lcmJE^^Di-6y u ci6<D--*l- 

[0 13 7] 0 2£ffit>T. *ISfe«0«^»a3ff^O 
[0138] Ig- a 

2, 3*JgfifcLfe (19 2 (a) ) 0 SRf««nniL«2 
0 /xm. S^tSfiSWIlSO 0 Mm. 0 
0 0 A t Lfc 0 
[0 13 9] Ig-b 

(CH 3 ) 3 S i C 1 -CXfcSfl* h y 7^/1^ n p > 
[0 14 0] Ig-c 

mmmi t^< ^iiaxaimi, n^jiti^ 

[0 14 1] hy^^^nnv^^^flifl* 

[oi42] tmmm 3] *jafc«ir±* vtus/ftSBfr 

[0143] ffl<D¥ffi0«:ig 16 ( a ) Id** 

(b) 0 1 6U:;fcl>"C, 16 1im 168 

f*06tf>Dx l-DxmtC»/5&-r-5tT*rfiIgEi», 169 
HB6©Dy 1-Dy n\Z*tfci-Z>?HJjfa&M. 164 
tt»SttiR, 1 6 2, 1 6 3(l^illv 16 7« 
lft»«t?«>5 0 #HS6«-ett:* ra=150, n = 450 



[0144] *H«6«^lf«^^Bfi0 7 

10 1t 0 

[0 14 5] Rid, »Jfi*ife«:XaWlcttoX**Wlc 
[0146] Ig- a 

»iwtLfe#tR^7^sft:i 6 i±\cm*mmi e 2, 

1 6 3£a-7iT3' hPnWJffitCio-C^L^c 
r^^L»i2 0Mm, ^^m^i^ilSWfi 1 2 5 mn^ L 

[0 14 7] $^t^ ^IJg^l 6 9£** y->ai«Ufe 
"C^LfCo 0/ira^f«116 7 

20 *x*y-*f%»mzX91f\?&L1t 9 ftKMl 
6 8£rflJffiiJLfc 0 
[0148] Ig- b 

#«fct\ Ig- a X«LtS*^^Mt/c 0 

[0 14 9] Ig- c 
#y ^;W7;V3- ^^rMS^JgO. 0 5%, 2->^d 

yx^y-yur^y-/^^^^ (Pd (NH 2 C 
H 2 CH 2 OH) 4 (CH 3 COO) 2 ) *r^9^j-A 

30 mmmmtmo. 1 5%t<cs<t5J-»«?* j fr^:*»« 

-fV^^-yhJfiB (^rtyytt^M^^xy 
hyy^^$/KBC-0lM iaot, 

&#±<om*mm 2 , 3 ks&sj: 5K4.i§jh c@Ffi-# 

[0 15 0] Ig- d 

-f ixt> * * y - ^EpgUftlc J: o -c*« LfCo 
[0151] Ig- e 
Ig- a - c T« L fciT-ilft:^ y 77 p u- h L 

[0 15 2] Ig- f 
50 *B«rt«:l. 3X 1 0' 5 P a *T-»ftSL x 
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1-Dxm, Dy 1-Dy n J: D *m^»ffli!m-SJE 

[ 0 1 5 3 J II- g 
HtJftm$sft£l. 3X10- 5 Pa^t#^ Tth 
V£rl. 3X10- 3 Pa^t#^f^^AU 
Dxl-Dxm, Dyl-DynJ:9 &m*tkttim*\^ 

[0154] XH- h 

[0155] J£JLLtf> J; 9 tc LX^ LfciJMsfc-^ h y * 

v^h ^m^&n ?tc*>(omW)md&%feftiiLtL 0 20 

[0156] ^^A- lOHt iffi^-D o x 1 o 
x nu *g^-D oyl— Doyn. RTfm&fffi* 8 7 
lsXK&<nn%L®&bmffiLX\,^ 0 %&+Do x 1-D 

oxmicit ^^^{zmnhnx^^m^m. w 

[0157] «8^D o y 1 <-D o y n Idf*. MIB^S^f 

m+v-^zmm^z&^mm^-timmtsftz* mm 30 

*gHP8 7 1^^. S-ffimjEMv a J: t). #J;ttf 1 0 k vco 

[0158] sx±<d£ ?tmmz&\,^T. &m*ttcmm 

-7*1^ ^-F* Dox l^DoxmiDoy l^Doyn^r 

V^Ji<Di^/E£:EMPLT. m^tr-^£*P3iU 
[0 15 9] *Hjffi*iJ<7)0lf^^eT*(l. 

[0 16 0] . 
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[0 16 1] £fc. *ffi«JdfefcoT#»^«iF-a[ffl5R 

[Hi©«*4rai 

[H 1 ] ^WI-^SS^JftUllB^o— ««r^-r«*H 
[H2] **Mo«^F-tta*^wJlSJ6r«feS:ttMi-5fc 
[H3] **Mo«^»m*^o»3gij:gBbT*ffi'e* 

*zn&&mmw wimwrnrnw) (n-m*^-rm&m 
&mxtbz> 0 

[86] #*W0>¥«-^ h y **K«o«^W<d—«I«: 
[13 7] ^M^Btt^aSB^^^^^/vo— «Sr^ 
[138] »«/^yi/|c*»tSS3lUII©— «fc«i«*BI 

[(Ell 0] *«Mco»^fiE«^«^«o^.S:*r« 
[Hill *«MOW*»j«S6«©*»^/i'0— ««: 
[H12] h y ^ T-Zl/ai h * v">7 v<7>*D*5M»»S4r 

7Fi-mxJbz> 0 

[mi 3] f y > f ^ h ^>->7 y^^y^f 
[g) 14] nj6«i-efflt^a«7*-* ^^asjgs:^ 

"THX-feS. 

[Hll 5] j»«l«>Sttflsia-e«l^fc^yi/^K**: 
[Hi 6] **«3lc*5ft*«^l«<o-««:«-#TK*H 

[Hi 7] «*«o*ffie»S!«^ttffl*^flo«a:H'C 

1 S# 

2, 3 i^lli 

4 ^mmn 

5 m^ffigp 

5 0 m^mse 1 f zmfe-tzittrxDmntn 
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5 i n+tkamttrnj-nrnvf ^an-rsfc^om 
m 

5 3 ry - K«1S5 4ld«ESrBWlp-rsyt«)(OiBJE« 
5 5 

5 6 flsftstf 

71 .m*mxt* 

7 2 X#fnjSM& 

7 3 Yjjfamm 

7 5 jgi 

8i yr/u- h 

8 2 

8 3 tf7*mfo 
8 4 

8 5 **/l"<y# 

8 6 7x-^/U- h 

8 7 *£E«HF- 
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8 8 

9 1 

9 2 

10 1 
10 2 
10 3 

10 4 is? h \s*s7s# 

I 0 5 7^^^^!) 

i o 6 mmwmm& 

10 7 K*Mg4H&£4B 

Vx, Va \MM%&M 

I I o m+mmi* 

I I I vmmu**- 

1 1 2 «^ttffi3R^*IEi»t"6^:ft^*iifiBjR- 

12 0 try y K«S 

1 2 1 «^Siiil-r-6fc«)OBBP 

16 1 g# 

1 6 2, 1 6 3 S^SflE 

1 6 4 ^mfflm 

1 6 7 JBBQfeftJf 

16 8 ftjjfamm 

16 9 ^ij^r^gE^ 



(a) 




(b) 



2 4 5 3 



(a) 



(c) 



im 2] 

2 3 

i JL 



ZL_[ 




4 
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[0 7] 




[08] 

84 



(a) 



91 



92 



(b) 



[09] 
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104 
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106 



INTSC 
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>103 



^ 105 
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_° 4II — H 

Deal I 
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8T 



DxlD 



[01 o] 
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0 6 6 6 6 6 6 6 6 6; 
6 6 6 6 6 6 6 6 6 6" 
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H 
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